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Born,  February  12,  1841. 
Died,  September  12,  1906. 


MINUTES  OF  THE  NINETEENTH  ANNUAL  MEETING 
OF  THE  AMERICAN  PEDIATRIC  SOCIETY, 

HELD  AT  THE  ARLINGTON  HOTEL,   WASHINGTON,  D.  C,  ON 
MAY   7,  8  AND  9,    1907. 

The  following  members  were  present :  Drs.  George  N.  Acker, 
Washington ;  Samuel  S.  Adams,  Washington ;  Allen  Baines, 
Toronto ;  A.  D.  Blackader,  Montreal ;  William  D.  Booker,  Balti- 
more ;  Walter  Lester  Carr,  New  York ;  F.  S.  Churchill,  Chicago ; 
Floyd  M.  Crandall,  New  York ;  Charles  Hunter  Dunn,  Boston ; 
Percival  J.  Eaton,  Pittsburg;  David  L.  Edsall,  Philadelphia; 
F.  Forchheimer,  Cincinnati ;  Rowland  G.  Freeman,  New  York ; 
E.  E.  Graham,  Philadelphia ;  J.  P.  Crozer  Griffith,  Phila- 
delphia :  S.  McC.  Hamill,  Philadelphia ;  L.  Emmett  Holt,  New 
York ;  John  Howland,  New  York ;  A.  Jacobi,  New  York ; 
Charles  G.  Jennings,  Detroit;  Charles  G.  Kerley,  New  York; 
J.  H.  Mason  Knox,  Baltimore ;  Henry  Koplik,  New  York ;  May- 
nard  Ladd,  Boston ;  Linnaeus  E.  La  Fetra,  New  York ;  J. 
Lovett  Morse,  Boston;  William  P.  Northrup,  New  York;  Charles 
P.  Putnam,  Boston ;  B.  K.  Rachford,  Cincinnati ;  Thomas  Mor- 
gan Rotch,  Boston ;  John  Ruhrah,  Baltimore ;  E.  W.  Saunders, 
St.  Louis;  Henry  L.  K.  Shaw,  Albany;  Thomas  S.  Southworth, 
New  York ;  Charles  W.  Townsend,  Boston ;  J.  Park  West,  Bel- 
laire,  O. ;  Harold  Williams,  Boston ;  W.  Reynolds  Wilson,  Phila- 
delphia. 

FIRST  SESSION,   MAY  7TH,   lO  A.M. 

The  meeting  was  called  to  order  by  the  President,  Dr.  B.  K. 
Rachford,  who  made  a  few  remarks,  thanking  the  Society  for  the 
honor  bestowed  upon  him. 

Dr.  H.  T.  Machell,  of  Toronto,  and  Dr.  L.  B.T.  Johnson,  of 
Washington,  were  introduced  as  guests  of  the  Society. 

The  minutes  of  the  eighteenth  annual  meeting  were  adopted 
as  published  in  The  Archives  of  Pediatrics.  The  President  re- 
ferred to  loss  by  death  of  Dr.  Leroy  Milton  Yale,  and  a  commit- 
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tee  of  three — Drs.  Jacobi,  Crandall  and  Freeman — was  appointed 
to  draft  suitable  resolutions  and  report. 

The  following  papers  were  read : — 

T.  Dr.  Charles  Hunter  Dunn,  Boston:  "The  Use  in  Piactice 
of  the  Theoretical  Resources  Provided  by  Percentage  Feeding." 

2.  Thomas  S.  Southworth,  New  York :  ''Some  Conclusions 
from  Our  Knowledge  of  the  Proteids  of  Milk," 

3.  Charles  G.  Kerley,  New  York :  "Cane  Sugar  Feeding  in 
Its  Relation  to  Some  of  the  Disorders  of  Childhood." 

These  three  papers  were  discussed  by  Drs.  Rotch,  Freeman, 
Holt,  Kerley,  Griffith,  Churchill,  Carr,  Eaton,  Saunders,  Cran- 
dall, Dunn  and  Southworth. 

4.  Dr.  W.  P.  Northrup,  New  York:  "Hemothorax — Case. 
Aspiration — Recovery." 

5.  Dr.  F.  Forchheimer,  Cincinnati :  "Anorexia  Nervosa  in 
Children." 

Discussed  by  Drs.  Kerley,  Putnam,  Griffith  and  Forchheimer. 

6.  Dr.  R.  G.  Freeman,  New  York,  presented  an  automatic 
bottle  warmer. 

Discussed  by  Drs.  Putnam  and  Freeman. 

7.  Dr.  J.  P.  Crozer  Griffith,  Philadelphia:  (a)  "Three  Cases 
Illustrating  Typhoid  Fever  in  the  First  Year  of  Life,"  (b)  "Case 
of  Articular  Rheumatism  in  an  Infant,"  (c)  "Case  of  Congenital 
Biliary  Cirrhosis." 

Discussed  by  Drs.  Putnam  and  Eaton. 

SECOND  SESSION,  MAY  8,   I907,   lO  A.M. 

8.  The  President's  address  on  "Pseudo-Masturbation  in  In- 
fancy" was  read  by  Dr.  B.  K.  Rachford,  Cincinnati.  Discussed 
by  Drs.  Jacobi,  Holt,  Koplik,  Kerley,  West,  R.  L.  Dickinson 
(visitor),  Ladd,  Jacobi  and  Rachford. 

9.  Dr.  John  Lovett  Morse,  Boston :  "  'Kernig's  Sign'  in  In- 
fancy :   A  Study  of  2,000  Cases." 

Discussed  by  Dr.  Koplik. 

10.  Dr.  F.  S.  Churchill,  Chicago:  "Bacteriology  of  Menin- 
gitis." 


Mtnutes  of  the  American  Pediatric  Society.  3 

11.  Dr.  Samuel  S.  Adams,  Washington:    "Grip  Meningitis." 

These  two  papers  were  discussed  by  Drs.  R.  H.  Fitz  (by  in- 
vitation), Koplik,  La  Fetra,  Morse,  Hamill,  Jacobi,  Churchill  and 
Adams. 

12.  Dr.  Henry  L.  K.  Shaw,  Albany;  in  collaboration  with  Dr. 
Leon  Baldauf:  ''Congenital  Stenosis  of  the  Duodenum — Report 
of  Case." 

Discussed  by  Dr.  Jacobi. 


THIRD  SESSION,   MAY  9,  9:30  A.M. 

13.  Business  meeting.  The  report  of  the  Council  was  pre- 
sented, and  upon  its  recommendation  the  following  actions  were 
taken : — 

Officers  for  the  ensuing  year  were  elected  as  follows :  Presi- 
dent, Dr.  C,  G.  Kerley;  First  Vice-President,  Dr.  David  Edsall; 
Second  Vice-President,  Dr.  Henry  L.  K.  Shaw ;  Secretary,  Dr. 
S.  S.  Adams ;  Treasurer,  Dr.  J.  P.  West ;  Recorder  and  Editor,. 
Dr.  L.  E.  La  Fetra ;  Member  of  Council,  Dr.  R.  G.  Freeman. 

The  Society  voted  to  hold  its  next  meeting  during  the  last 
week  in  May,  1908,  at  Delaware  Water  Gap,  Pa. 

It  was  recommended  that  Professor  A.  Schlossmann,  of 
Diisseldorf,  be  invited  to  read  a  paper  at  the  next  meeting. 

The  annual  dues  were  fixed  at  $10,  and  the  Treasurer's  report 
was  audited  and  found  to  be  correct. 

There  were  elected  to  membership  in  the  Society:  Dr.  David 
Bovaird,  Jr.,  New  York ;  Dr.  C.  A.  Fife,  Philadelphia ;  Dr.  F.  S. 
Meara,  New  York. 

The  proposition  of  E.  B.  Treat  &  Co.,  in  regard  to  publica- 
tion of  Transactions  of  the  Society,  was  accepted. 

It  was  recommended  that  the  President  appoint  a  committee  of 
three,  two  from  the  Council  and  one  from  the  Society,  to  revise 
the  constitution  and  by-laws,  and  report  at  the  next  meeting.  The 
President  appointed  Drs.  Holt,  Churchill  and  Griffith. 

It  was  resolved  that  no  paper  be  published  in  the  Transactions 
that  is  not  handed  to  the  Editor  by  December  31st  of  the  year  in 
which  the  meeting  is  held. 


4  Minutes  of  the  American  Pediatric  Society. 

There  were  presented  the  following  resolutions  on  the  death 
of  Dr.  Leroy  Milton  Yale : — 

"Whereas^  Leroy  Milton  Yale  had  for  many  years  been  a 
member  of  the  American  Pediatric  Society  and  a  valued  con- 
tributor to  its  transactions,  and 

"Whereas,  he  was  held  in  great  respect  on  account  of  his 
wide  range  of  knowledge  and  varied  abilities,  and  much  beloved 
for  his  gentle  and  affectionate  nature,  his  high  ideals  and  his  in- 
variable adherence  to  these  ideals,  it  is 

"Resolved:  That  this  Society  mourns  deeply  his  loss  and  ex- 
tends to  the  members  of  his  family  its  sympathy  in  their  bereave- 
ment, and 

''Resolved:  That  this  resolution  be  spread  on  the  permanent 
records  of  this  Society,  and  that  a  copy  be  sent  to  the  medical 
journals  and  to  his  family." 

(Signed)         A.  Jacobi, 

F.   M,   Crandall, 
R,  G.  Freeman. 

14.  Dr.  Maynard  Ladd,  Boston :  "The  Caloric  Value  of  Modi- 
fied Milk  in  its  Relation  to  Infant  Feeding." 

Discussed  by  Drs.  Morse,  Koplik,  Freeman,  La  Fetra,  Rotch 
and  Ladd. 

15.  Dr.  George  N.  Acker,  Washington,  presented  "A  Case  of 
Myxedema,"  exhibiting  the  patient. 

16.  Dr.  John  Rowland,  New  York:  "The  Symptoms  of 
Status  Lymphaticus  in  Infants  and  Young  Children." 

Discussed  by  Drs.  Blackader,  Rotch,  Hamill,  Rachford  and 
Howland. 

17.  Dr.  Thomas  Morgan  Rotch,  Boston:  "A  Study  of  the 
Early  Conditions  of  Osteomyelitis  in  Young  Children  by  the 
J?.6ntgen  Ray." 

Discussed  by  Drs.  Adams,  Churchill,  La  Fetra  and  Rotch. 

18.  Dr.  C.  G.  Jennings,  Detroit:   "A  Case  of  Chylothorax." 

19.  Dr.  J.  H.  Mason  Knox,  Baltimore:  "The  Relation  of 
Bacilli  of  the  Dysentery  Group  to  Infantile  Diarrhea." 

Discussed  by  Drs.  Dunn  and  Knox. 

20.  Dr.  Maynard  Ladd,  Boston:  "The  Need  of  Greater 
Accuracy  in  Prescribing  Starch  in  Infant  Feeding." 

Discussed  bv  Drs.  Southworth  and  Ladd. 
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21.  Dr.  Blackader  read  for  Dr.  Martin,  of  Montreal,  a  paper 
on  "Peripheral  Phlebo-sclerosis  in  Childhood." 

Discussed  by  Dr.  Blackader. 

22.  Dr.  Thomas  Morgan  Rotch,  Boston,  presented  charts  of  a 
series  of  cases  of  "Cerebrospinal  Meningitis,  Treated  upon  the 
Basis  of  the  Opsonic  Index." 

Discussed  by  Dr.  Knox. 

The  following  papers  were  read  by  title : — 
Dr.  F.  Huber,  New  York:  (a)  "Abscess  of  Lung  in  a  Child 
Two  and  One-half  Years  Old  Due  to  Wire  Nail  2  Inches  Long  in 
Right  Bronchus  ;  Low  Tracheotomy  ;  Removal  Through  Improved 
Bronchoscope."  (6)  "Pneumohydrothorax  in  a  Child  Two  Years 
Old;  Recovery."  (c)  "Specimens  and  Photograph  of  Resected 
Ribs  in  Chronic  Empyema." 

Dr.  John  Ruhrah,  Baltimore:  "The  Rest  Treatment  in 
Chorea." 

Dr.  A.  Cotton,  Chicago :  "Amaurotic  Family  Idiocy." 
Dr.  A.  H.  Wentworth,  Boston :  "A  Preliminary  Report  on  the 
Etiology  of  Infantile  Atrophy." 

Samuel  S.  Adams, 

Secretary. 
LixN^Eus  E.  La  Fetra, 

Recorder. 


PSEUDOMASTURBATION  IN  INFANTS. 
Presidential  Address, 
by  b.  k.  rachford,  m.d., 

Clncinaati,   Ohio. 

Definition. — Pseudomasturbation  is  a  syndrome  occurring  in 
infancy  and  early  childhood,  which  has  been  described  in  medical 
literature  under  the  titles  "Thigh  Friction"  and  "Infantile  Mas- 
turbation," It  is  commonly  accomplished  with  the  child  lying  on 
its  back ;  the  thighs  are  flexed,  crossed  and  pressed  tightly  to- 
gether, closely  embracing  the  external  genitalia ;  in  this  position 
the  infant  makes  a  wriggling,  or  up  and  down  body  movement 
and  rubs  its  thighs  together.  In  other  instances  the  genitalia  are 
rubbed  with  the  hands  or  feet  or  against  some  piece  of  furniture 
or  other  foreign  object.  These  movements  are  apparently  at- 
tended by  a  pleasurable  excitement ;  the  face  is  flushed  and  there 
is  a  marked  increase  in  the  general  nervous  tension.  Following 
this  act,  which  continues  for  a  few  minutes  only,  there  is  general 
relaxation,  accompanied  by  mild  perspiration,  quiet  contentment 
and  in  some  instances  sleep. 

ETIOLOGY. 

Age  is  the  most  important  etiological  factor.  It  is  necessary 
to  the  interpretation  of  the  etiological  factors  involved  in  pseudo- 
masturbation  that  one  should  understand  certain  embryological 
facts  pertaining  to  the  development  of  the  genital  organs.  In  the 
female,  the  urinary  bladder,  the  rectum  and  the  external  genitalia, 
including  the  clitoris,  the  labia  majora  and  labia  minora,  are  all 
derived   from  the  same  membrane,  viz.,  the  mesoderm  of  the 

XoTE. — The  table  of  cases  upon  which  this  paper  is  founded  contains  my  own 
cases  and  a  brief  synopsis  of  the  cases  which  I  have  received  from  the  me.oibers 
of  this  Society  in  response  to  a  circular  letter  which  I  addressed  to  them.  I  have 
also  quoted  freely  from  my  chapter  on  "Thigh  Friction"  in  "The  Neurotic  Disorders 
of  Childhood"  (E.  B.  Treat  &  Co.,  Publishers,  New  York).  I  am  also  indebted  to 
Dr.  S.  Stark  for  suggestions  concerning  the  embryology  of  the  female  genitalia, 
and  to  Dr.  H.  Woodward  for  the  drawings  exhibited. 
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allantois  and  cloaca.     And  in  the  male  analogous  structures  are 
derived  from  the  same  source. 

The  internal  genital  organs,  including  ovaries,  uterus  and 
vagina  in  the  female  and  analogous  structures  in  the  male,  are 
derived  from  the  Miillerian  ducts  and  the  genital  ridges.  And 
although  these  are  of  mesodermic  origin  they  are  developed  quite 
independently  of  that  portion  of  the  mesoderm  which  is  being 
transformed  into  the  urinary  bladder,  the  rectum  and  the  external 
genitalia.  The  Miillerian  ducts  and  genital  ridges  make  their  ap- 
pearance later  than  the  allantois  and  are  united  with  it. 
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FIG.    I.      EMBRYO  OF   10  MM.    (ABOUT  5  WEEKS). 

Key  :  ■-^-^—  Ectodermic  Tissue  ;   -  ^  ^  -  Eutodermic  Tissue  ; 
Mesodermic  Tubes  ;   shading  =  Mesodermic  Tissue. 


The  accompanying  drawings  illustrate  the  common  origin  of 
the  urinary  bladder,  the  rectum  and  the  external  genitalia,  and 
also  show  the  entirely  different  origin  of  the  internal  genital 
organs.  The  union  between  these  groups  of  organs  takes  place 
about  the  fifth  week  of  embryonic  life,  but  there  is  a  marked 
difference  throughout  embryonic  life  in  their  anatomical  and 
physiological  development. 

The  bladder,  rectum  and  external  genitalia  are  rapidly  devel- 
oped, so  that  at  birth  the  rectum  and  bladder  have  reached  a  fair 
state  of  physiological  competency ;  and  the  external  genitalia,  being 
developed  from  the  same  structures,  have  been  carried  along  in 
their  evolution  until  thev  also  have  reached  a  considerable  degree 
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FIG.    II.      EMBRYO   OF   25    MM.    (ABOUT   9   WEEKS). 


FIG.    III.      CHILD    AT    BIRTH. 
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of  development;  the  clitoris  itself  is  almost  as  large  and  as  sensi- 
tive as  it  becomes  later  in  life.  This,  however,  is  not  true  of  the 
internal  organs  of  generation,  which  at  birth  are  in  a  very  incom- 
plete state  of  anatomical  and  physiological  development;  and  the 
rudimentary  condition  of  these  organs,  according  to  Otto  Kiistner, 
continues  in  the  girl  until  she  is  ten  years  of  age.*  He  says :  "From 
birth  until  the  beginning  of  puberty  there  is  no  real  change  in  the 
genital  tract  of  the  girl.  The  uterus  and  vagina  during  this 
period  undergo  no  development." 

The  close  anatomical  and  physiological  relationship  existing 
between  the  bladder,  rectum  and  external  genitalia  of  the  infant 
is  still  further  shown  in  the  nerve  supply  of  these  organs,  which 
is  practically  derived  from  the  same  source,  viz.,  the  third,  fourth 
and  fifth  sacral  nerves  and  the  mesenteric,  sacral  and  hypogas- 
tric plexuses  of  the  sympathetic. 

The  close  anatomical  and  physiological  relationship  which  ex- 
ists between  the  bladder,  urethra,  rectum  and  external  genital 
organs  of  the  infant  is  the  most  important  explanation  of  the  fact 
that  the  external  genital  organs  of  the  infant,  a  few  months  after 
birth,  are  capable  of  responding  to  reflex  excitation  originating 
in  any  of  the  above-named  parts.  And  the  manner  in  which  this 
excitation  finds  expression  is  so  like  a  miniature  syndrome  of  true 
masturbation  that  one  must  conclude  that  this  portion  of  the 
infantile  genital  system,  which  is  later  in  life  to  come  in  closer 
touch  with  the  fully  developed  internal  sexual  organs,  must  even 
at  this  early  date  in  its  development  have  impressed  upon  it  the 
peculiar  physiological  function  which  makes  it  respond  to  reflex 
excitation  by  mimicking  the  sexual  orgasm. 

The  above  explanation  is  fully  in  accord  with  the  principles 
underlying  the  development  of  physiological  functions.  They  all 
go  through  various  stages  of  evolution  in  the  embryo,  and  at  birth 
many  of  the  most  important  functions  are  developed  to  a  state 
of  physiological  competency.  This  is  not  true,  however,  of  the 
functions  of  the  internal  sexual  and  reproductive  organs,  which 
organs,  as  previously  stated,  are  at  this  time  both  anatomically 
and  physiologically  in  a  very  low  state  of  development.  So  low, 
in  fact,  that  they  are  as  yet  not  endowed  with  physiological  func- 
tions. In  the  infant,  therefore,  while  we  may  have  produced  by 
reflex    excitation   of   the   external   genitalia   a   syndrome   which 


•  Lehrbuch  der  Gynakologie,   1904. 
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mimics  the  syndrome  of  true  masturbation,  we  cannot  have  the 
fully  developed  orgasm,  or  a  syndrome  that  equals  true  mas- 
turbation in  the  profundity  of  its  sensations,  or  in  the  in- 
jurious effects  it  produces  on  the  general  nervous  system. 

In  the  child,  after  ten  years  of  age,  the  internal  sexual  organs 
undergo  rapid  anatomical  and  physiological  development,  and 
during  these  years  of  development  the  intense  feelings  which  ac- 
company the  sexual  act  may  be  evoked  by  reflex  excitation.  This 
is  the  beginning  of  true  masturbation.  I  do  not  mean  to  say, 
however,  that  true  masturbation  may  not  occur  in  certain  chil- 
dren before  they  are  ten  years  of  age.  Heredity  and  long-con- 
tinued reflex  excitation  may  cause  a  premature  development  of 
the  internal  sexual  organs,  carrying  with  this  development  a 
sexual  precocity  which  may  make  true  masturbation  a  possibility 
in  some  children  at  a  much  earlier  age. 

Pseudomasturhation,  however,  occurs  as  early  as  the  fourth 
month,  and  the  average  age  of  onset  of  this  neurosis,  in  the  cases 
presented  in  my  table,  is  sixteen  months. 

Sex. — In  comparing  the  pseudomasturhation  of  infants  with 
true  masturbation  in  later  life,  one  fact  stands  out  very  prom- 
inently, and  that  is  that  the  vast  majority  of  cases  of  pseudo- 
masturbation  occur  in  female  infants,  and  the  majority  of  the 
cases  of  true  masturbation  occur  in  male  children.  I  have  seen 
only  I  case  of  pseudomasturhation  in  the  male  infant;  and  of 
the  52  cases  which  I  have  collected,  48  occurred  in  female  and 
4  in  male  infants. 

Why  are  male  infants  comparatively  immune  from  this  neu- 
rosis, which  is  so  common  in  female  infants?  In  answering  this 
question  it  is,  of  course,  absurd  to  assume  sexual  precocity  in  the 
female  infant.  An  inherited  neurotic  tendency  on  the  part  of 
female  infants  seems  an  equally  inefficient  explanation.  In  this 
dilemma  one  naturally  seeks  an  answer  to  this  question  in  the 
comparative  exposure  of  male  and  female  infants  to  reflex  ex- 
citation of  the  nervous  mechanism  involved,  and  here,  perhaps,  we 
have  the  solution  of  the  problem.  It  is  a  notable  fact  that  the 
genitalia  of  the  female  infant  are  not  as  carefully  looked  after 
by  nurse  and  physician  as  they  are  in  the  male  child.  Preputial 
abnormalities  in  the  male  infant  are  almost  always  noted,  while 
irritations  about  the  clitoris,  vulva  and  vagina  are  commonly  over- 
looked.    Acids  and  other  irritating  substances  in  the  urine  and 
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feces,  which  are  such  potent  factors  of  irritation  in  the  female 
infant,  are  for  anatomical  reasons  of  comparatively  little  moment 
in  the  male.  Pinworms,  fissure  in  ano  and  other  rectal  ab- 
normalities, by  reason  of  the  open  proximity  of  the  female 
genitalia,  are  much  more  liable  to  irritate  the  genital  organs  of 
this  sex  than  those  of  the  male.  One  may  infer,  therefore,  that 
the  much  greater  exposure  of  the  genital  organs  of  the  female 
infant  to  long-continued  reflex  excitation  is  the  most  important 
reason  for  the  great  preponderance  of  pseudomasturhation  in 
this  sex.  It  may  here  also  be  noted  that  the  clitoris  is  more 
exposed  to  external  irritants  in  infancy  than  it  is  in  childhood, 
because  of  the  comparative  lack  of  development  of  the  labia  which 
later  enfold  it. 

Habit. — The  habit  which  is  formed  by  the  practice  of  pseudo- 
masturbation  becomes  after  a  time  one  of  its  most  potent  eti- 
ological factors. 

No  such  sensations  can  be  produced  by  exciting  any  other 
nervous  mechanism  in  the  body.  In  the  first  instance  the  excita- 
tion may  be  purely  accidental  or  it  may  be  caused  by  some  local 
irritation.  But  after  a  time  the  frequent  excitation  of  this  nervous 
mechanism  makes  it  more  irritable  and  more  easily  excited,  so 
that  very  slight  reflex  excitation  is  capable  of  producing  a  par- 
oxysm of  pseudomasturhation.  When  this  occurs  the  habit  may 
be  said  to  be  engrafted  upon  the  nervous  system,  and  from  this 
time  on  the  most  potent  factor  in  producing  a  paroxysm  is  the 
habit,  formed  by  these  little  patients,  which  impels  them  to  prac- 
tice pseudomasturhation  with  little  or  no  reflex  factor  to  sug- 
gest such  action.  In  this  manner  "the  habit"  becomes  the  most 
potent  of  all  the  factors  of  pseudomasturhation,  and  for  this  rea- 
son we  may  class  it  among  the  habit  neuroses. 

Environment  may  be  an  important  etiological  factor  of  pseudo- 
masturbation. 

In  the  older  child,  environment  may  act  by  throwing  children 
together,  offering  the  opportunity  for  imitation.  It  may  also  act 
by  surrounding  the  child  with  an  atmosphere  of  immorality  and 
vice  which  offers  no  restraining  influence  upon  the  development 
of  this  habit. 

In  the  infant,  environment  may  act  by  producing  bad  hygienic 
surroundings,  which  may  mean  uncleanliness  and  lack  of  care 
of  the  genital  organs,  with  increased  local  excitation,  or  it  may 
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uiean  malnutrition  and  other  causes  of  general  nervous  irri- 
tability. 

Under  this  heading  should  also  be  noted  the  fact  that  un- 
scrupulous nurses  sometimes  teach  infants  the  habit  of  pseudo- 
masturbation  as  a  means  of  quieting  their  fretfulness. 

Heredity  is  an  all-important  predisposing  factor.  In  fully 
three-fourths  of  the  cases  there  is  a  distinct  neurotic  inheritance, 
which  means  that  these  infants  have  an  unstable,  poorly  developed, 
irritable  and  easily  excited  nervous  system  under  weak  inhibitory 
control,  predisposing  them  to  this  and  other  neuroses.  In  infants 
suffering  from  hereditary  neuroses  the  reflex  causes  of  pseudo- 
masturbation  may  be  very  slight;  so  slight,  in  fact,  as  to  escape 
observation. 

A  gouty  inheritance  may  also  predispose  to  this  condition 
by  producing  in  infants  a  tendency  to  periodic  attacks  of  acid 
urine.  I  have  had  under  observation  a  number  of  such  cases 
where  there  was  a  return  of  the  pseudomasturbation  with  every 
return  of  the  attacks  of  acid  urine  from  which  these  infants 
suffered. 

Illness  in  infants  suffering  from  pseudomasturbation  in- 
fluences very  much  the  severity  and  frequency  of  the  attacks.  In 
children  convalescing  from  this  disorder,  an  attack  of  enteritis, 
influenza  or  any  other  acute  disease  which  causes  a  rapid  dete- 
rioration in  general  health,  will  produce  a  return  of  the  habit, 
which  can  again  be  relieved  only  by  complete  convalescence  from 
the  intercurrent  disease. 

Malnutrition  in  infants  from  whatever  cause,  acute  or  chronic, 
greatly  increases  the  excitabiUty  of  the  young  nervous  system, 
and  in  this  w^ay  increases  the  potency  for  evil  of  all  reflex  factors 
producing  neurotic  disorders.  In  this  indirect  way  malnutrition 
may  be  a  powerful  factor  in  starting  and  in  prolonging  the  habit 
of  pseudomasturbation  in  infancy.  It  may  further  interfere  with 
the  normal  development  and  growing  stability  of  the  infantile 
nervous  system,  and  in  this  way  nullify  an  important  factor  in 
the  cure  of  these  cases.  In  nearly  three-fourths  of  the  cases 
here  reported  the  general  health  v>^as  poor. 

Social  Co-ndition. — It  is  an  interesting  fact  that  the  social  en- 
vironment of  the  infant  is  a  predisposing  factor  of  pseudo- 
masturbation. Of  the  cases  here  reported,  in  28  the  social  condi- 
tion was  good;  in  6,  poor;  in  13,  bad.     The  explanation  of  this 
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is  not  altogether  clear.  It  may  be  that  children  born  under  good 
social  conditions  are  more  likely  to  have  a  gouty  inheritance,  and 
therefore  suffer  more  from  constipation  and  acid  urine,  which  are 
important  factors  of  this  neurosis.  The  children  of  the  rich  are 
also,  perhaps,  more  neurotic  and  are  surrounded  by  a  social  order 
which  excites  their  young  nervous  systems.  And,  on  the  other 
hand,  it  would  appear  that  among  well-to-do  people  the  condi- 
tion is  perhaps  more  readily  recognized  and  therefore  a  greater 
percentage  of  cases  of  this  class  comes  under  the  observation  of 
physicians. 

Direct  Causes. — Irritation  of  the  nervous  mechanism  which 
controls  the  sexual  organs  is  the  all-important  exciting  factor  in 
the  development  of  pseudomasturbation  in  infancy.  The  site  of 
this  irritation  in  the  vast  majority  of  cases  is  in  the^enito-urinary 
organs.  Irritation  and  disease  of  the  rectum  and  lower  part  of 
the  large  intestine  may  also  be  direct  causes  of  this  condition. 

In  1876,  in  the  American  Journal  of  Obstetrics,  Jacobi  says: 
"All  causes  resulting  in  direct  or  indirect  irritation  of  the  nerves 
of  the  genito-urinary  organs  are  apt  to  give  rise  to  masturbation 
in  the  young,  .  .  .  the  intimate  correlation  of  the  branches 
of  the  pudendal  plexus  explains  why  abnormal  conditions  of  the 
lower  portions  of  the  intestinal  tract  are  among  the  frequent 
causes  of  genito-urinary  irritations."  This  masterful  clinician  at 
this  early  date  gave  to  the  world  the  clinical  picture  of  this  dis- 
ease, and  outlined  the  etiology  and  treatment  of  this  condition 
as  it  is  taught  to-day.  His  more  recent  communications  have 
but  confirmed  his  earlier  views.  But,  notwithstanding  the  teach- 
mgi  of  Jacobi  and  others,  I  am  convinced  that  the  average  prac- 
titioner commonly  overlooks  the  reflex  factors  in  these  cases,  and 
that  a  casual  examination  reporting  the  genito-urinary  organs  as 
normal  is  often  made  when  there  is  some  abnormality  of  the 
clitoris,  a  slight  vaginal  catarrh,  an  acid  condition  of  the  urine,  or 
some  other  local  cause  of  reflex  irritation,  which  is  an  important 
factor  in  producing  the  condition.  In  the  cases  here  reported, 
reflex  factors  were  present  in  three-fourths  of  the  cases,  and  this 
proportion  is  perhaps  too  low.  In  one-half  of  the  cases  reported 
there  was  some  abnormal  condition  of  the  genitalia,  such  as  ad- 
herent clitoris  with  irritation  of  the  preputial  hood,  vulvovaginitis, 
congestion,  swelling,  irritation,  etc.  It  should  be  remembered,  how- 
ever, as  Jacobi  has  pointed  out,  "that  the  changes  found  in  the 
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genital  organs  in  infants  or  children  who  masturbate  may  not  be 
the  cause,  but  frequently  are  the  result,  of  the  manipulation."  But 
whether  originally  the  genital  irritation  was  a  cause  or  an  eflFect 
it  matters  little  to  the  clinician,  as  the  condition  itself  now  ag- 
gravates and  prolongs  the  habit,  and  must,  therefore,  receive  medi- 
cal treatment. 

An  acid  condition  of  the  urine  (which  irritates  especially  the 
female  genitalia)  occurs  in  more  than  one-third  of  the  cases  pub- 
lished in  the  table.  This  cause  of  irritation  may  be  periodic,  or, 
rather,  it  may  recur  at  intervals  in  infants  of  the  gouty  or  bilious 
type.  This  recurrence  of  acid  urine,  with  the  local  irritation  which 
it  produces,  may  explain  many  of  the  cases  which  have  a  tendency 
to  periodic  relapses.  In  this  group  of  cases  the  condition  may  be 
aggravated  by  a  diet  rich  in  meat- juice  and  meat-broths,  which 
form  so  large  a  part  of  the  diet  of  some  infants.  Constipation 
is  reported  as  being  a  factor  in  6  of  the  cases  in  the  table,  and 
there  can  be  no  doubt  but  that  it  is  one  of  the  direct  causes  of 
pseudomasturbation  in  infancy.  Colitis,  with  the  irritation  which 
it  produces  in  and  above  the  rectum,  and  diarrhea  of  any  kind,  by 
reason  of  the  irritating  influence  of  the  discharges  on  the  genitalia, 
may  be  important  factors  in  producing  this  condition.  Diseases 
of  the  rectum,  pinworms,  tight  and  irritating  clothing,  unclean- 
liness  and  eczema  of  the  labia,  are  among  other  causes. 

In  the  male  infant,  adherent  prepuce,  phimosis,  balanitis  and 
all  conditions  which  may  produce  genito-urinary  irritation  may  act 
as  direct  causes. 

PROGNOSIS. 

The  prognosis  is  very  good.  Of  the  52  cases  presented  in  my 
table,  25  were  cured,  7  were  improving  under  treatment,  17  re- 
ceived no  treatment,  and  only  2  cases  are  reported  in  which  the 
treatment  was  of  "no  avail,"  and  one  of  these  was  a  case  of  true 
masturbation  beginning  at  four  years  and  coming  under  treatment 
when  seven  years  of  age.  The  other  case  was  two  and  one-half 
years  of  age  and  failed  to  respond  to  treatment,  but  died  shortly 
afterward. 

From  an  analysis  of  these  cases,  as  well  as  from  my  own  ex- 
perience, I  am  convinced  that  pseudomasturbation  occurring  in 
infants  under  two  years  of  age  will,  in  time,  get  well  under  al- 
most any  intelligent  form  of  treatment.     The  tendency  in  this 
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disease  is  to  spontaneous  recovery,  and  the  average  length  of  time 
required  to  bring  about  this  result  is,  as  shown  by  my  table,  nine- 
teen months. 

The  disease  is  a  habit  neurosis,  and  time,  with  a  normal  devel- 
opment of  the  nervous  system  which  tends  to  stability  and  greater 
inhibitory  control,  is  the  most  important  factor  in  the  cure  of  the 
worst  cases. 

There  is  almost  no  connection  between  pseudomasturbation  in 
infancy  and  true  masturbation  in  later  life.  It  is  possible,  how- 
ever, that  a  badly  neglected  case  of  pseudomasturbation  occur- 
ring in  a  strongly  neurotic  infant  may  continue  until  it  becomes 
one  of  true  masturbation  in  the  child.  I  have  never  seen  such  a 
case  and  none  ^s  reported  in  my  table,  but  Jacobi  and  others  men- 
tion these  cases  in  their  writings. 

There  is,  I  believe,  no  relationship  between  pseudomasturba- 
tion and  epilepsy.  The  two  conditions  may  coexist,  and  one  can 
understand  that  the  neurotic  conditions  which  produce  or  underlie 
epilepsy  may  predispose  to  pseudomasturbation,  but  surely 
pseudomasturbation  as  here  differentiated  from  true  masturbation 
cannot  be  classed  among  the  causes  of  epilepsy.  I  have  never 
seen  these  diseases  coexist,  and  no  such  cases  are  reported  in  my 
table.  West,  Holt,  Strasser  and  others  have  seen  these  two 
neuroses  in  the  same  infant. 

TREATMENT. 

In  the  treatment  of  pseudomasturbation,  as  in  the  treatment  of 
all  habit  neuroses,  it  is  imperative  that  the  habit  be  interrupted  as 
soon  as  possible.  The  importance  of  this  step  in  the  treatment 
cannot  be  overestimated.  The  habit,  whatever  may  have  been  its 
original  exciting  causes,  has  been  engrafted  upon  the  nervous 
system,  and  an  interruption  •  breaks  into  and  helps  destroy  the 
habit,  and  in  this  way  makes  for  the  permanent  cure  of  the  affec- 
tion. The  accompHshment  of  this  purpose,  in  some  cases,  is  a 
matter  of  great  difficulty.  In  the  vast  majority  of  cases,  however, 
it  is  a  comparatively  easy  matter. 

As  this  act  is  performed,  as  a  rule,  while  the  infant  is  lying 
down,  and,  commonly  when  it  awakens  from  a  sleep,  and  when 
the  parts  are  more  or  less  irritated  by  the  soiled  diaper,  it  is  im- 
perative that  a  careful  nurse,  by  constant  watching,  shall  be  pres- 
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ent  forcibly  to  prevent  the  act  by  taking  the  child  up,  changing 
the  diaper,  cleansing  the  parts  and  dusting  them  with  a  soothing 
powder.  The  watchfulness  of  the  nurse  should  continue  through- 
out the  waking  hours  of  the  child,  so  as  to  keep  the  parts  always 
clean,  dry  and  free  from  irritating  discharges.  The  child  should 
be  kept  in  a  sitting  posture  as  much  of  the  time  as  possible,  and 
even  when  taken  for  an  outing  should,  if  old  enough,  be  carried 
about  in  a  go-cart  in  preference  to  the  ordinary  baby  carriage. 
The  object  of  this  is  to  keep  the  child  in  the  position  which  least 
tempts  it  to  practice  the  act.  The  nurse  should  be  directed  forcibly 
to  interfere  at  all  times  to  prevent  the  accomplishment  of  the  act. 

In  children  over  two  years  of  age  mild  punishment  is  some- 
times very  effective,  and  the  child,  when  old  enough,  should  be 
given  to  understand  that  it  will  be  rewarded  if  it  abstains  from 
the  habit.  Moral  suasion  should  be  practiced  with  older  children. 
It  is  evident  that  the  above  treatment  can  only  successfully  be  car- 
ried out  by  an  ever-watchful,  patient,  judicious  nurse. 

In  the  more  severe  cases  forcible  restraint  during  sleep  may 
be  necessary,  as  the  infant  cannot  be  w^atched  constantly  during 
the  long  hours  of  the  night,  and  it  may,  on  waking  up  in  the 
night,  practice  this  habit. 

Forcible  restraint  may  be  practiced  in  many  ways.  No 
special  device  is  suitable  to  all  cases.  But  if  the  physician  is  suffi- 
ciently impressed  with  the  necessity  for  this  method  of  treatment 
the  particular  mechanical  device  by  which  the  end  is  to  be  accom- 
plished may  be  left  to  his  ingenuity.  If  the  infant  sleeps  in 
pajamas  the  heels  of  this  garment  may  be  fastened  by  safety- 
pins  to  the  mattress  in  such  a  manner  as  to  hold  the  legs  apart, 
and  prevent  the  flexion  of  the  thighs ;  at  the  same  time  the  child's 
body  is  prevented  from  slipping  down  in  the  bed  by  a  ribbon 
stretched  from  the  back  of  the  pajamas  to  the  head  of  the  bed. 
In  younger  children  a  large  diaper  may  be  folded,  as  suggested 
by  Kerley,  so  as  to  prevent  the  thighs  being  approximated.  Many 
writers  have  recommended  heavy  mechanical  devices  resembling 
fracture  frames,  into  which  the  child  is  tied  when  it  is  put  to 
bed.  The  profound  sleep  of  the  young  child  lends  itself  to  this 
mode  of  treatment  and  the  patient  quickly  becomes  accustomed 
even  to  such  cumbersome  appliances  as  double  thigh  splints  with 
a  separating  foot-board.  It  must  indeed,  however,  be  a  very 
severe  case  to  justify  this  form  of  apparatus. 
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When  one  has  settled  upon  a  plan  for  interrupting  the  habit, 
he  should  next  turn  his  attention  to  the  removal  of  all  local  re- 
flex causes  of  irritation.  In  the  male  infant  phimosis  and  pre- 
putial adhesions  should  be  treated,  and  in  the  female  infant  the 
preputial  hood  should  be  separated  from  the  cHtoris ;  vulvo- 
vaginitis and  all  irritations  of  the  vaginal  orifice  should  be  treated. 
Pinworms,  diseases  of  the  rectum,  local  eczema  and,  in  fact,  all 
abnormalities  of  the  rectum  and  genito-urinary  organs  should  be 
removed  and  the  child's  clothing  should  be  carefully  arranged 
so  as  not  to  produce  local  irritation. 

Too  much  stress  cannot  be  laid  upon  the  importance  of  re- 
moving all  possible  sources  of  local  irritation  of  the  nervous 
mechanism  which  controls  the  genital  organs,  as  the  reflex  factor 
is  not  uncommonly  the  most  important  not  only  in  starting  but 
continuing  the  habit  of  pseudomasturhation. 

I  wish,  however,  to  call  special  attention  to  increased  acidity 
of  the  urine  as  a  potent  reflex  factor  in  many  of  these  cases.  I 
believe  it  is  the  most  important  of  all  reflex  factors.  It  was  pres- 
ent in  one-third  of  the  cases  reported  in  my  table,  and  I  believe 
that  careful  examination  will  show  its  existence  in  even  a  larger 
percentage  than  this.  This  condition  may  be  treated  by  benzoate 
of  soda  and  tincture  of  belladonna  put  up  in  some  palatable  non- 
irritating  vehicle.  The  alkali  and  the  belladonna,  the  latter  in 
small  doses,  should  be  given  over  a  long  period  of  time,  w^hen 
there  is  any  tendency  to  continuous  or  periodic  acidity  of  the 
urine. 

General  Treatment. — Many  cases,  especially  those  over  two 
years  of  age.  are  benefited  by  bromid  of  potash  and  belladonna 
given  at  bedtime.  This  treatment  is  especially  applicable  in  those 
cases  where  the  habit  is  practiced  during  the  night. 

An  atmosphere  of  quiet  and  rest  must  if  possible  at  all  times 
surround  the  child.  The  importance  of  this  injunction  is  as  great 
in  this  as  in  the  treatment  of  any  other  neurosis. 

By  the  treatment  above  outlined  it  is  possible  in  practically 
every  case  to  control  the  habit,  but  it  must  be  remembered  that 
this  treatment  must  with  more  or  less  rigor,  depending  upon  the 
severity  of  the  case,  be  kept  up  not  only  for  months,  but  some- 
times for  two,  three,  or  even  four  years.  Where  the  treatment, 
however,  is  carefully  looked  after  one  may  count  upon  a  per- 
manent cure  in  the  great  majority  of  cases  within  one  or  two 
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years.  In  those  that  are  less  carefully  looked  after  four  or  five 
years  may  be  necessary  to  accomplish  a  cure.  One  must  recog- 
nize, therefore,  that  when  the  above  treatment  has  been  put  into 
operation,  and  the  habit  controlled,  the  patient  has  been  placed 
under  conditions  where  time,  by  strengthening  the  stability  and 
inhibitory  control  of  the  nervous  system,  will  accomplish  a  cure. 
It  therefore  becomes  important  at  this  stage  of  the  treatment  to 
guard  carefully  the  child's  general  nutrition,  treating  any  special 
form  of  malnutrition  that  may  exist  and  .securing  normal  develop- 
ment of  the  child  by  careful  diet  and  proper  hygienic  measures, 
including  an  outdoor  life.  Codliver-oil,  iron,  arsenic,  and  other 
tonics  may  enter  into  the  treatment.  It  is  important  that  the 
child  should  be  guarded  against  constipation  and  all  gastroin- 
testinal disturbances,  as  attacks  of  this  kind  almost  always  cause 
a  recurrence  of  the  habit  in  an  apparently  convalescent  child. 

The  daily  bath,  followed  by  a  cold  douche,  as  will  be  seen  in 
the  table  of  cases,  has  been  used  with  success. 

T.\BLE  OF  CASES. 

Case  I.     Reported  by  B.  K.  Rachford.     Female,  age  1  year. 

REMARKS.  —  Parents  SYMPTOMS. — Genitalia  red  TREATMENT. — Care- 
are  very  neurotic  and  and  swollen  at  times,  thought  ful  watching  to  prevent 
intellectual.  Patient  is  to  be  due  to  the  thigh  friction,  attacks,  especially  on 
very  constipated,  has  Urine  was  normal.  Thigh  fric-  awakening  from  nap. 
feeble  digestion  and  suf-  tion.  Intense  excitement,  red-  Child  during  waking 
fers  much  from  intes-  ness  of  face,  complete  relaxa-  hours  was  given  outings 
tinal  intoxication.  She  tion,  act  performed  8  or  10  in  go-cart,  so  as  to 
is  pale,  poorly  developed,  times  a  day,  always  while  maintain  sitting  position 
excessively  nervous  and  lying  down  and  especially  when  (Holt),  as  act  is  com- 
mentally  precocious.  So-  she  would  awaken  from  a  sleep,  monly  performed  while 
cial  condition  very  good,  Child  intensely  nervous  at  all  lying  down.  Outdoor  life, 
lives  in  luxury.  Attacks  times,  slept  poorly ;  when  2%  careful  feeding,  treat- 
of  thigh  friction  were  years  of  age  developed  a  well-  ment  of  constipation  and 
always  increased  in  marked  facial  habit-spasm,  1  n  t  e  s  1 1  na  1  condition, 
number  and  severity  by  which  she  contracted,  by  imita-  avoiding  all  nervous 
any  Illness  of  patient,  tion,  from  an  older  child.  Pa-  strain  and  mental  stimu- 
During  the  years  she  tient  responded  fairly  well  to  lation.  Sedative  oint- 
was  under  observation  treatment,  the  history  of  the  ment  to  genitalia.  Iron 
the  intense  general  nerv-  case  being  marked  by  long  and  arsenic  as  tonics, 
ous  excitability  of  child  periods  of  apparent  cure — then  Bromids  at  times, 
was  very  noticeable  and  relapses  from  some  slight  ill-  Codliver  oil  was  taken 
her  nutrition  remained  health  and  now  at  six  years  of  for  a  long  time  with  good 
below  par  in  spite  of  our  age  child  is  apparently  well  and  results.  Occasional  re- 
best  efforts.  has  had  no  attacks  for  more  lapses  until  child  was 
than  one  year.  nearly  five  years  of  age. 

Now  well. 

Case  II.     Reported  by  B.  K.  Rachford.     Female,  age  18  month.s. 

REMARKS.  —  Family  SYMPTOMS. — Genitalia  nor-  TREATMENT.  —  Con- 
history  :  Father  gouty  mal  except  reaness  and  swell-  stant  watching  on  part 
and  neurotic.  Mother  ing  which  at  times  resulted  of  good  nurses  to  pre- 
has  suffered  from  ml-  from  acid  urine  and  from  the  vent  an  attack.  Locally 
graine  and  is  now  a  thigh  friction.  Urine  acid  at  a  soothing  ointment  when 
neurasthenic.  Patient  all  times  and  periodically  very  necessary.  Outdoor  life 
had  scurvy  when  eight  acid,  scant  and  high  colored,  and  careful  feeding.  Pro- 
months  of  age,  and  at  no  albumin  or  sugar.  At  such  tectlon  from  nervous  ex- 
eighteen    months    was    a  times    the    attack.«    were    much  citement    and    mental 
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very  nervous  child.  Suf- 
fered from  periodic  at- 
tacks of  acid  urine,  and 
at  such  times  the  urine 
burned  and  irritated  the 
genitalia.  Suffered  also 
from  constipation.  So- 
cial condition   the  best. 


worse.  Constipation  and  any 
illness  made  the  attacks  worse. 
Thigh  friction,  red  face,  excite- 
ment, perspiration,  and  relaxa- 
tion. Attacks  occurred  once  or 
twice  a  day  and  commonly  on 
awakening  from  morning  nap. 
Attacks  occurred  when  lying 
down.  Under  treatment  the 
habit  was  always  quickly  con- 
trolled— so  that  within  a  week 
or  ten  days  she  would  seem 
well  except  for  the  general 
nervous  irritability  which  re- 
mained. Relapses  would  occur 
from  acid  urine  and  illness.  This 
tendency  to  relapse  gradually 
grew  less  and  disappeared  when 
she  was  four  years  of  age. 


stimulation.  Benzoats 
of  soda  in  elixir  of  pep- 
sin was  taken  over  long 
periods  of  time  to  pre- 
vent recurring  attacks 
of  acid  urine.  Constipa- 
tion was  relieved.  Child 
steadily  improved  in 
every  way  and  at  long 
intervals  for  a  number 
of  years  there  would  be 
slight  returns  of  attacks 
brought  on  by  acid  urine. 
Child  is  now  ten  years, 
and  is  perfectly  well  and 
has  had  no  attack  since 
four  years  of  age.  Dur- 
ing the  whole  time  since 
her  first  attack  she  has 
been  under  careful  super- 
vision. 


Case  III.     Reported  by  B.  K.  Rachford.     Female,  age  15  months. 


REMARKS.  —  Family 
history  :  Good  on  father's 
side ;  on  mother's,  neu- 
rotic. Patient  fat  and 
flabby.  Had  attacks  of 
recurrent  vomiting  and 
■was  excessively  nervous. 
Suffered  from  attacks  of 
acid  urine.  These  at- 
tacks and  her  recurrent 
vomiting  attacks  always 
aggravated  attacks  of 
thigh  friction.  Social 
condition  very  good.  Was 
2%  years  of  age  when  I 
saw  her  and  put  her 
under  treatment. 


T  RE  A  TMENT. — If 
mother  watched  child  and 
picked  her  up  as  soon 
as     she     awakened     and 


SYMPTOMS. — Genitalia  nor- 
mal except  for  redness  and 
slight  swelling  which  occurred 
at  times  as  result  of  habit,  and 
of  acid  urine.  Urine,  very  acid  anointed  the  vulva  with 
and  concentrated,  at  times  pro-  vaseline  the  attack  was 
duced  irritation  of  genitalia,  prevented.  This  made 
Thigh  friction,  face  red,  excited,  the  child  furious  and  she 
followed  by  perspiration  and  fought  to  prevent  being 
irritability.  '  One  attack  each  taken  up.  By  these  tac- 
day  after  morning  nap,  and  tics  and  by  punishment 
after  attack  passes  urine  which  the  mother  often  inter- 
seems  to  irritate  genitalia,  rupted  these  attacks.  I 
The  mother  had  little  trouble  advised  the  above  treat- 
in  preventing  these  attacks  ment  continued  and  gave 
when  urine  was  normal  and  sodium  benzoate  and 
child  was  in  good  physical  con-  looked  after  diet  and 
dition.  Following  attacks  of  nutrition.  Treated  Re- 
Recurrent  Vomiting  no  amount  current  Vomiting.  Under 
of  watchfulness,  punishment  or  this  treatment  child  got 
persuasion  would  prevent  these  well  in  three  months  and 
attacks.  remained  so. 


Case  IV.     Reported  by  B.  K.  Rachford.     Female,  age  6  months. 


REMARKS. — Father  a 
confirmed  alcoholic. 
Mother  intensely  neurot- 
ic and  had  some  arthrit- 
ic disease  which  con- 
-.fined  her  to  a  hospital. 
Child  had  been  badly 
neglected.  Social  con- 
-ditlon  poor.  Patient  was 
anemic  and  nutrition 
not  good,  was  consti- 
pated and  had  been  liv- 
ing under  very  bad  hy- 
g  i  e  n  i  c  surroundings. 
Child  fell  into  hands  of 
an  aunt  who  gave  her 
proper  care  and  brought  sitting  up. 
her  to  me  for  treatment. 


SYMPTOMS. — Genitalia  very  TREATMENT. — Force 
much  swollen  and  inflamed,  used  to  stop  attacks. 
Urine  normal.  Thigh  friction.  Mild  punishment  and 
rocked,  got  red  in  face,  excited,  bribery  used  to  prevent 
perspired,  and  sometimes  slept  attacks.  Soothing  oint- 
for  five  or  ten  minutes,  and  at  ments  to  genitalia.  Bro- 
other  times  was  irritable.  Four  mid  of  potash  and  bel- 
or  mare  attacks  in  twenty-  ladonna.  Genitalia  rap- 
four  hours.  Her  aunt  said  that  idly  became  normal  and 
when  constipated  she  was  worse,  after  a  few  relapses  due 
She  was  three  years  old  when  to  constipation  and  ex- 
brought  for  treatment.  She  cltement  she  was  per- 
heard  me  say  attacks  would  manently  relieved.  Cured 
probably  occur  when  she  was  in  four  months, 
sitting  up,  and  later  told  her 
aunt    she    could    "rock"    while 


Case  V.     Reported  by  B.  K.  Rachford.     Female,  age  2  years. 


REMARKS.  —  Family 
history  neurotic,  one  sis- 
ter epileptic.  General 
health  fair.  Patient  con- 
stipated, and  this  seemed 
related  to  attacks.  So- 
•cial  condition  good. 


SYMPTOMS. — Genitalia  red 
and  irritated,  especially  after 
attacks  ;  no  disease.  Urine  nor- 
mal. Thigh  friction  and  rub- 
bing against  furniture.  Worse 
when  constipated,  then  two  or 
three  times  in  twenty-four 
hours.  ,  Periods  when  it  does 
not  occur  at  all. 


TREATMENT. — Treat- 
m  e  n  t  of  constipation  : 
Outdoor  life ;  careful 
feeding.  Sedative  oint- 
ments. For  a  time  a 
tendency  to  relapse  when 
general  health  not  good. 
Then  a  permanent  cure 
nfter  two  years'  treat- 
ment. 
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Case  VI.     Reported  by  B.  K.  Rachford.     Female,  age  1  year. 

REMARKS.  —  Father  SYMPTOMS. — Genitalia  red,  TREATMENT. — Seda- 
gouty  and  mother  but  not  diseased.  Urine  very  live  ointment.  Sodium 
neurasthenic.  Patient  acid  at  times.  Thigh  friction,  benzoate  internally.  Con- 
was  nervous,  irritable  excitement,  perspiration,  re-  stant  watching.  Care  as 
and  not  well  nourished,  laxation,  sleep.  Attacks  oc-  to  general  hygiene  and 
Social  condition  good,  curred  after  morning  nap ;  feeding.  Improvement, 
family  lived  in   luxury,      after  urination ;   sometimes  two  relapses,    final     recovery 

or  three  in  a  day.     Acid  urine  when  three  years  of  age. 

irritated    genitalia    and    caused 

attacks. 

Case  Vn.    Reported  by  B.  K.  Rachford.    Female,  age  14  months. 

REMARKS. — Tubercu-         SYMPTOMS. — Genitalia     and  TREATMENT.  —  Me- 

lous  and  neurotic  family  urine  normal.  Thigh  friction,  chanical  restraint, 
history.  Mother  hysteri-  intense  excitement,  perspiration,  watching,  and  as  the 
cal.  Patient  a  nervous,  exhaustion,  quiet.  Attacks  oc-  child  grew  older  (three 
pale,  precocious  infant,  curred  three  or  four  times  a  years)  reward  and  pun- 
Belongs  to  middle  class,  day  and  were  aggravated  by  ishment.  Attention  to 
illness  and  general  nervous  ex-  general  health  and  pro- 
citabillty.  tection  from  nervous  ex- 

citement. Condition  re- 
turned at  times  until 
child  was  four  years  old. 
Final    recovery. 

Case  Vni.      (True  masturbation.)       Reported  by  B.  K.  Rachford. 
Female,  age  o^^  years,  now  7  years. 

REMARKS.  —  Family  SYMPTOMS. — Finger  manip-  TREATMENT. — Treat- 
history  unknown,  a  ulation  taught  by  other  chil-  ment  of  vaginitis  and 
charge  of  Good  Shep-  dren.  At  IVz  years  entered  restraint  improved  con- 
herd  Convent.  Social  hospital.  True  orgasm.  Mas-  dition.  Passed  out  of 
condition  the  worst.  Had  turbation  two  or  three  times  a  observation  when  dis- 
gonococcus  vaginitis,  day.  Hymen  obliterated,  parts  charged  from  hospital. 
Protuberant  forehead  and  unusually  developed.  Child 
high,   arched  palate.             seemed   old,    was   secretive   and 

would,  perhaps,  become  a  sexual 

degenerate. 

Case  IX.      (True  masturbation.)      Reported  by  B.  K.  Rachford. 
Female,  age  6  years,  now  9  years. 

REMARKS. — HosplUl  SYMPTOMS.  —  Had  mastur-  TREATMENT. — Cured 
case.  History  unknown,  bated.  True  orgasm  for  three  of  vaginitis.  Mastur- 
Entered  for  gonococcus  (?)  years.  Was  a  confirmed  bation  controlled  for  a 
vaginitis.  Showed  great  masturbator  and  was  taught  by  time  while  in  hospital, 
sexual  precocity.  older  children.  Subsequent    history    un- 

known. 

Case  X.     Reported  by  I.  A.  Abt.     Female,  age  8  months. 

REMARKS.  —  Parents  SYMPTOMS. — U  r  i  n  e  and  TREATMENT.  —  Me- 
are  cousins.  Mother  is  genitalia  negative.  Thigh  fric-  chanical  restraint.  Bro- 
neurotic  and  family  be-  tion  followed  by  a  marked  las-  mids.  Patient  was  re- 
long  to  middle  class,  situde  or  prostration.  Number  ported  cured,  but  she 
Patient's  general  health  of  attacks  not  known,  but  were  moved  away  and  was 
was   good.  very  frequent.  lost  sight  of. 

Case  XI.    Reported  by  I.  A.  Abt.    Male,  age  1  year. 

REMARKS.  —  Mother  SYMPTOMS. — Genitalia    nor-          TREATMENT.  —  Re- 
had     Basedow's    disease,  mal.      had     been      circumcised,    straint    by    means    of    a 
Maternal       grandmother  Urine      contained     considerable    specially    made    harness, 
died     of     same     disease,  quantity   of  urates.     He  lay  on    which   kept  limbs   apart. 
Maternal         grandfather  back  in  bed   and   raised   thighs    Has  improved,  but  is  not 
gouty     and     a     potator.  and    rubbed    them    vigorously,    cured.      Attacks    are  less 
Patient  had  chronic  gas-  Frequently   lay  on   abdomen  and    frequent, 
trolntestinal   catarrh —  kissed      pillow      before      going 
occasional  convulsive  at-  through     attack.      Was    nearly 
tacks.      Social    condition  four    years    old    and    was    not 
good ;    lived  in   luxury,  mentally    defective.    Attacks  oc- 
curred    principally     before     he 
took  his  naps. 
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Case  XII.     Reported  by  A.  H.  Wentworth.     Female,  age  3  years. 


REMARKS.  —  Family 
history  good  and  patient 
in  perfectly  good  health  ; 
was  an  only  child  of 
well-to-do-people  and 
was  very  active  men- 
tally. 


SYMPTOMS. — Genitalia  and 
urine  normal.  Attacks  occurred 
only  once  in  twenty-four  hours, 
during  morning  nap.  Thigh 
friction,  flushing  of  face,  per- 
spiration, excitement  and  lassi- 
tude afterward. 


TREATMENT.— Fixa- 
tion of  thighs  by  block 
fastened  between  legs 
gave  temporary  relief. 
Terrifying  child  with  a 
severe  punishment 
stopped  the  attacks  and 
there  has  been  no  return 
for  six  months. 

Case  XIII.     Reported  by  F.  S.  Churchill.     Female,  age  2  years. 

REMARKS.  —  Family         SYMPTOMS.  —  Genitalia         TREATMENT.  —  Gen- 
history     neurotic.        Pa-    showed  no  organic  disease,  but    eral  hygiene  ;  cold  bath- 
tient's      general      health 
good.       Social    condition 
of  family  good. 


urine  was  always  acid  and 
often  contained  excess  of 
urates.  One  to  three  attacks  in 
twenty-four  hours.  Attack  pro- 
duced by  swinging  on  doors. 
Apparently  pleasurable  sensa- 
tion, red  face  ;  tired  and  irrita- 
ble afterward. 


Ing ;  moral  suasion. 
Habit  stopped  in  three 
years. 


Case  XrV.     Reported  by  J.  L.  Morse.      Female,  age  4  months. 


REMARKS.  —  Family 
history  neurotic.  Gen- 
sral  health  of  patient 
good.  Social  condition 
very  good. 


Case  XV. 


SYMPTOMS. — Labia  inflamed 
on  internal  surface,  prepuce  ad- 
herent to  clitoris.  Urine  pale, 
1010,  acid,  no  albumin  or 
sugar.  Thigh  friction,  relaxa- 
tion and  perspiration.  One  at- 
tack in  twenty-four  hours. 


TREATMENT, 
sight  of  at  once. 


Lost 


Reported  by  J.  Ruhrah 

REMARKS.  —  Family 
history  good,  patient's 
general  health  fair.  So- 
cial condition  the  very 
best. 


Female,  age  2^/^  yearn. 


SYMPTOMS.— Genitalia  and 
urine  normal.  Patieijt  rubbed 
thighs  together  and  rolled  about 
bed  or  floor  until  "orgasm" 
was  produced ;  flushing  fol- 
lowed by  relaxation  and  sweat- 
ing. Number  of  attacks  one  to 
three. 


TREATMENT.  —  Con- 
stant watching,  moral 
suasion.  Results  of 
treatment  good.  Occa- 
sional relapses  for  a  few 
days.  Now  six  years 
old. 


Case  XVI.     Reported  by  P.  J.  Eaton.     Female,  age  2  years. 


REMARKS.  —  Family 
history  good,  except 
mother,  who  was  not 
well  "balanced."  Pa- 
tient's general  health 
fair  and  social  condition 
good. 


SYMPTOMS. — No  opportun- 
ity to  examine  genitalia  or 
urine.  Practiced  digital  and 
thigh  friction  many  times  in 
twenty-four    hours. 


TREATMENT.  —  Do 
not  know  whether  treat- 
ment was  carried  out. 
Results   not  known. 


Case  XVII.     Reported  by  P.  J.  Eaton.     Female,  age  3  years. 


REMARKS. — Mother  a 


SYMPTOMS.  —  Prepuce    ad- 


neurasthenic.       Patient's    herent   to    clitoris.      Urine   nor- 


general  health  good,  but 
extremely  nervous.  So- 
cial condition  very  good. 


Case  XVIII. 


TREATMENT. — Sepa- 
ration of  adhesions.      Re- 


mal.     Digital  friction  produced    straint  of  hands.     Moral 
attacks.        Several     attacks     in    suasion.      Results   good, 
twenty-four  hours.      Always  on 
going  to  bed  in  the  morning. 


Reported  by  J.  Ruhrah. 

REMARKS.  —  Family 
history  not  known.  Gen- 
eral health  good.  Social 
condition  very  poor ;  a 
hospital    case. 


Female,  age  2  years. 


SYMPTOMS.  — Genitalia  and 
urine  normal.  Rubs  thighs  to- 
gether or  rubs  genitalia  with 
hands  or  against  furniture.  Re- 
peated attacks  in  twenty-four 
hours. 


TREATMENT.  —  Re- 
straint in  hospital.  Lost 
Bight  of. 


Case   XIX.       (American    Journal    of     Obstetrics.) 
A.  Jacobi.    Female,  age  9  months. 

REMARKS.  —  Patient         SYMPTOMS. — Thigh  friction,  TREATMENT.  —  Diet 

constipated  and  general  up  and  down  movements,  quick  and  laxatives  to  cure 
health  not  very  good,  breathing,  perspiration,  sleep.  constipation.  Tonics,  cod- 
Social  condition  good. 
Many  attacks  in  a  day, 
and  then  none  for  two 
or  three  days.  Consti- 
pation   a    factor. 


Reported  by 


liver  oil.  Watchfulness. 
Separation  of  thighs 
Cure. 
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Case  XX.     Reported  by  J.  P.  C.  Griffith.     Female,  age  8  months. 

REMARKS. — Suffered        SYMPTOMS. — Urine    normal,       TREATMENT. — Clean- 

from  indigestion  and  de-    genitalia  red,  more  so  when  at-    1  i  n  e  s  s,    waslies,    olnt- 

terioration      of      general    tacks     were     frequent.      Thigh    ments,    watchfulness. 

health.     A   private   case,    friction,    excitement,     persplra-    Treatment  of  indigestion, 

tion,  exhaustion,  very  many  at-    and  as  this  got  well  and 

tacks  In   twenty-four  hours.  general   health   Improved 

patient      gradually      got 
well. 

Case  XXI.    Reported  by  J.  P.  C.  Griffith.    Female,  age  1  year. 

REMARKS.  —  Other-  SYMPTOMS. — Vaginal  orifice  TREATMENT.  —  Re- 
vise well.  A  clinic  pa-  red,  urination  painful.  Thigh  suits  of  treatment  un- 
tient.      Seen   only  once.      friction,     excitement,     persplra-    known. 

tion.     "Several"     attacks     each 

day. 

Case  XXII.     Reported  by  A.  Caille.     Female,  age  9  months. 

REMARKS.  —  E  m  o  -        SYMPTOMS. — Genitalia,    rec-  TREATMENT.  —  Now 

tional    and    neurotic  turn,  and  urine  normal.  Crossing  one  year  of  age.     Fresh 

mother.      Family  his-  legs,  bending  body,  swaying  mo-  air,   dally  bath   and  cold 

tory     otherwise     good,  tion   and   thigh   friction,   excita-  douche.        Daily     enema, 

Pale    and     flabby    child,  tion    and    complete    relaxation,  careful    feeding.    Im- 

Parents      Hebrews      and  Number     of     attacks     four     to  proving;    still    under 

belong  to  working  class,  twelve  in  twenty-four  hours.  treatment. 

Case  XXIII.     Reported  by  C.  W.  Townsend.     Female,  age  1  year. 

REMARKS.  —  Family  SYMPTOMS. — Genitalia    nor-  TREATMENT. -Watch- 
history  :     General  health  mal.     Thigh     friction    or    rub-  Ing  diet ;  seen  once  when 
good,  but  was  easily  ex-  bing     genitalia     against    chair,  three  years  old.      Result 
cited    and    slept    poorly.  Several   attacks   in    twenty-four  not  known, 
appetite   fickle.      Belongs  hours, 
to   middle   class. 

Case  XXIV.  Reported  by  C.  W.  Townsend.    Female,  age  S^^  years. 

REMARKS.  —  Family  SYMPTOMS. — Rubbing    geni-  TREATMENT.  —  Seen 

history    excellent.      Gen-  talia   on    chair   or   box.      Geni-  at    5^    years.      Watch- 

e  r  a  1     health    excellent,  talia  normal.     Three  to  five  at-  ing    to    break    up    habit. 

Middle    class.  tacks  in  twenty-four  hours.  Habit    stopped. 

Case  XXV.     Reported  by  C.  W.  Townsend.     Female,  age  4  years. 

REMARKS.  —  Mother  SYMPTOMS. — Genitalia  lac-  TREATMENT.  —  Bro- 
dled  of  phthisis.  Gen-  erated  by  finger  nails  and  mid,  diet,  hygiene,  pun- 
eral  condition  fair.  Mid-  mucopurulent  discharge.  Took  ishment,  physical  re- 
dle  class.  no  interest  in  play,  was  always    straint  and  tonics.   Treat- 

thinking  of  "making  the  feel-  ment  of  no  avail, 
ing."  Used  fingers  and  other 
objects  and  rubbed  thighs  to- 
gether. Is  now  seven  years  of 
age.  Frequent  attacks  in 
twenty-four  hours. 

Case  XXVI.  Reported  by  C.  W.  Townsend.    Female,  age  6  months. 

SYMPTOMS.  —  Rubbed    on  TREATMENT. — Cured 

chair,    red   and  purple   in   face,  when  three  years  old  by 

sweating  and  exhaustion.     Sev-  mother      watching      and 

eral     attacks     in     twenty-four  scolding, 
hours. 

Case  XXVII.     Reported  by  C.  W.  Townsend.     Female,  age  1  year. 

SYMPTOMS. — Thigh  friction, 
sweating  and  flushing. 

Case  XXVIII.    Reported  by  C.  W.  Townsend.     Female,  age  4  years. 

REMARKS.  —  Family        SYMPTOMS. — Produced   par- 
history  neurotic.     Injury  oxysm    by    using   hands    during 
to  head  when  six  months  last  three  months, 
old. 

Case  XXIX.     Reported  by  C.  W.  Townsend.    Female,  age  8  months. 

REMARKS.  —  General         SYMPTOMS. — Genitalia    nor-        TREATMENT.  —  Seen 

health      good.        Attacks  mal.       Thigh    friction,     flushed  jnce    when    three    years 

worse    when    child    was  face,  perspiration,  quiet.     Came  )ld. 

tired.     Hospital  case.  when  child  was  tired. 
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Case  XXX.     Reported  by  C.  W.  Townsend.     Female,  age  8  months. 

REMARKS.  —  General         SYMPTOMS.— Rotary    move-         TREATMENT.  —  Seen 
health  good.     Dispensary    ments,     hands     clenched,     face    once, 
patient.  flushed,     sweating,      relaxation. 

Once    a    week    until    four    days 

ago,     now     every     half     hour. 

Genitalia  normal. 

Case  XXXI.     Reported  by  C.  G.  Kerley.     Female,  age  2i^  years. 

REMARKS.  —  Grand-  SYMPTOMS. — Vulva  and  va-          TREATMENT. — Boric 

mother  epileptic.    Grand-  ginal     orifice     much     inflamed,  acid  wash.      Bismuth 

father    a    hard    drinker.  Urine     not     examined.       Thigh  powder    to     dust     parts. 

Father      very      nervous,  friction      and      pressure      with  Sodium    bromid,    grs.    5 

Patient's   general    health  hands  ;   several   times  in  twenty-  t.  i.  d.      Much   improved  ; 

fair.     Dispensary  case.  four  hours.  still   under   treatment. 

Case  XXXn.     Reported  by  C.  G.  Kerley.     Female,  age  8  months. 

REMARKS. — Paternal        SYMPTOMS. — Vulva  enlarged  TREATMENT. — Dust- 
aunt     had     tuberculosis,    and  relaxed,  vaginal  orifice  con-  ing   powder   of   zinc   and 
Patient    well    nourished,    gested,  slight  mucous  discharge,  starch,  and  the  use  of  a 
A  dispensary   case.               Thigh  friction  and  moving  body  very   large   napkin,   with 
up  and  down.      Six  to  eight  at-  the  idea  of  mechanically 
tacks   in  twenty-four  hours.  preventing    the    friction. 

Cured. 

Case  XXXin.     Reported  by  C.  G.  Kerley.     Female,  a^e  7  months. 

REMARKS.  —  Family         SYMPTOMS. — Genitalia    nor-         TREATMENT.  —  Seen 
history      negative,      well    mal.   Thigh   friction   and   press-    but  once, 
nourished.     Patient  from    ing  stomach  with  hands.    Three 
dispensary.  to    six    attacks    jn    twenty-four 

hours. 

Case  XXXIV.     Reported  by  C.  G.  Kerley.     Female,  age  2  years. 

REMARKS.  —  Father        SYMPTOMS.  —  Adherent    cli-  TREATMENT. — Large 

tuberculous.        Nutrition  toris.      Thigh  friction  and  hand  napkin   (see  above),  and 

of  patient  normal.     Dis-  pressure.       Several    attacks    in  punishment.     Seen  twice, 

pensary   patient.  twenty-four  hours.  Improved. 

Case  XXXV.     Reported  by  C.  G.  Kerley.     Female,  age  7  months. 

REMARKS.  —  Patient        SYMPTOMS. — Thigh    friction  TREATMENT.  —  Seen 

well  nourished.     Dispen-    and  working  body  up  and  down,  but    once.      Napkin    and 

sary   patient.                          Genitalia   red,   swollen,   mucous  dusting  powder, 
discharge. 

Case  XXXVI.     Reported  by  C.  G.  Kerley.     Female,  age  3  years. 

REMARKS.  —  Patient        SYMPTOMS. — Vulva   relaxed.         TREATMENT. — Large 

in  fairly  good  health.    So-    Vaginal  orifice  red.    Urine  1018,    napkin.      Hands   held  by 

cial  condition  good.  acid.     Thigh   and   manual    fric-    tape     tied     about     neck. 

tion.     One   attack   every   morn-    No    attack    since    begin- 

ing    on    awakening.  ning    treatment    three 

months  ago. 

Case  XXXVII.     Reported  by  C.  G.  Kerley.     Female,  age  7  months. 

REMARKS.  —  Dispen-        SYMPTOMS. — Adherent      cli-  TREATMENT.  —  Ad- 

sary   patient.                          toris.    Thigh  friction  and  pres-  hesions   relieved.      Large 

sure     with     hands.       Three     or  napkin.      Cured  in  three 

four  attacks.  weeks. 

Case  XXXVIII.     Reported  by  C.  G.  Kerley.     Female,  age  9  months. 

REMARKS. — Mal-         SYMPTOMS.  —  Genitalia     re-         TREATMENT.  —  Re- 
nourished.     Hospital    laxed  and  congested  at  vaginal  moved  from  hospital  be- 
case.                                         outlet.     Direct    contact    of   heel  fore   treatment   could   be 
to    vulva.     Fifteen    to    twenty  instituted, 
attacks    in   twenty-four   hours. 

Case  XXXIX.     Reported  by  C.  G.  Kerley.     Female,  age  9  months. 

REMARKS.  —  Patient        SYMPTOMS. — U  r  i  n  e     and  TREATMENT. — Large 

well    nourished.       Social    genitalia  negative.     Thigh  rub-  napkin.    Cured  promptly, 
condition   good.                      bing.     Two  or  three  attacks  in 
twenty-four  hours. 
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Case  XL.     Reported 

REMARKS.  —  Mother 
nervous.  Father  well. 
Patient  feeble-minded, 
but  physically  strong. 
Irregular  dilatation  of 
pupils. 


by  J.  H.  M.  Kno.\.     Female,  age  2^  years. 


SYMPTOMS. — Genitalia  nor- 
mal. Thigh  friction  began  dur- 
ing convalescence  from  severe 
typhoid,  which  began  with  a 
convulsion.  Ten  to  twenty  in 
twenty-four    hours. 


TREATMENT. — Care- 
ful watching.  Hot  bath 
followed  by  cold  douches. 
Recovery  from  thigh  fric- 
tion. 


Case  Xlil.     Reported  by  J.  M.  Miller.     Female,  age  6  years. 

REMARK  S.— Pale,         SYMPTOMS. — Slight    vagini- 

anemic,  languid,  reticent    tis  and  mucopurulent  discharge. 

and    retiring.      Working    Urine      cloudy — small      amount 

class.       "Attacks     prob-    albumin,   acid,   uric  acid  abun- 

ably     induced     by     acid   dant ;  oxalate  of  calcium,  mucus 

condition    of   urine."  and     epithelium.       Friction     of 

genitalia  on  floor — rapid  move- 
ment, excitement.  Six  to  eight 
attacks   in   twenty-four   hours. 

Case  XLII.     Reported  by  J.  M.  Miller.     Female,  age  14  months. 


TREATMENT. — Treat- 
ed lithemia,  correct- 
ed acid  urine.  Im- 
proved general  health. 
Corporal  punishment, 
moral  restraint.  Cured 
in  two  months  and  has 
remained  well. 


REMARKS.  —  Family 
history  neurotic.  Patient 
irritable  and  constipated, 
but  well  nourished.  Mid- 
dle class.  Cause  '"no 
other  than  condition  of 
urine."  Social  condition 
good. 


SYMPTOMS. — Genitalia  red 
and  irritated.  Urine  acid  and 
loaded  with  urates  and  uric 
acid,  few  blood  cells,  and  many 
leukocytes.  Thigh  friction, 
flushed  face,  relaxation  and 
languor.  Six  to  ten  in  twenty- 
four  hours. 


TREATMENT. — Care- 
ful feeding.  Alkalies. 
Bromids.  Corporal  pun- 
ishment. Thighs  tied 
apart  at  night.  Cold 
baths.  Recovery.  Now 
ten  years  old. 


Case  XLIII.     Reported  by  J.  P.  West.     Female,  age  9  months. 


REMARKS.  —  Father 
healthy.  Mother  had  a 
cough  for  years.  Gen- 
eral health  fair.  Had 
several  convulsions.     At- 


SYMPTOMS.  —  Clitoris  and 
labia  minora  swollen  and  moist. 
Urine  normal.  Thigh  friction, 
staring,  relaxation,  sweating. 
At  times  as  many  as  twenty  at- 
tacks more  frequent  when  tacks  in  twenty-four  hours.  Im- 
health  poor.  Social  con-  properly  arranged  clothing  a 
dition  good.  cause. 


TREATMENT.  —  Bro- 
mid  of  potash  and  bro- 
mid  of  camphor.  Habit 
broken  with  great  diffi- 
culty and  later  used 
hand  in  masturbating. 


Case  XUV.    Reported  by  J.  P.  West. 

REMARKS.  —  Family        SYMPTOMS.  —  Prepuce      ad- 
history  of  alcoholism  and    herent.     Urine  normal.     Rubbed 


neurasthenia.  General 
health  not  good.  Con- 
stipation. Social  con- 
dition good. 

Case  XLV. 


parts  by  drawing  clothing  over 
them  ;  staring,  stiffening,  flush- 
ing, relaxation,  weariness.  Sev- 
eral attacks  in  twenty-four 
hours. 


Male,  age  18  months. 

TREATMENT.  —  Bro- 
mid  of  potash.  Bromid 
of  camphor.  Habit 
easily  broken.    Recovery. 


Reported  by  J.  P.  West. 

REMARKS.  —  Family 
history  neurotic.  Cousin 
of  case  had  poor  health. 
Idiotic,  died  at  age  of 
three  years.  Social  con- 
dition  not   good. 


Female,  age  7  months. 


SYMPTOMS.  —  Vulva  large 
and  rough.  Would  masturbate 
only  when  sitting  on  hard 
floor.  Rubbed  parts  on  hard 
surface,  became  rigid,  eyes 
crossed,  fixed  and  glassy.  Re- 
laxation. 


TREATMENT.  —  No 
treatment  except  keeping 
child  off  floor.  Died 
when  three  years  of  age 
of  pneumonia. 


Case  XL, VI.     Reported  by  J.  P.  West. 

REMARKS.  —  Pale  SYMPTOMS. — Urine    normal, 

child,     fairly    nourished.  Thigh    rubbing.     Many    attacks 

Social     condition     fairly  in  twenty-four  hours, 
good. 

Case  XLVII.     Reported  by  J.  P.  West. 

REMARKS.  —  Poorly 
nourished,  cross-eyed, 
stunted,  precocious  boy. 
Social  condition  fairly 
good. 


SYMPTO.MS.  —  When  eight 
months  old  masturbation  was 
discovered.  Urine  normal,  penis 
large.  Masturbation      worse 

when     ill.      Many     attacks     in 
twenty-four  hours. 


Female,  age  1  year. 

TREATMENT.  —  No 
treatment.  Died  when 
nineteen  months  old  of 
nephritis. 

Male,  age  2^^  years. 

TREATMENT. — Scold- 
ing, whipping,  tying 
hands,  diaper.  Treat- 
ment of  no  avail.  Died 
shortly  afterward. 


Case  XLVIU.     Reported  by  Alfred  Hand,  Jr.     Female,  age  3  months. 

REMARKS.  —  Family  SYMPTOMS. — Genitalia  moist  TREATMENT.  —  San- 
history  good.  Patient  and  inflamed,  urine  normal,  tonin,  quassia,  tonics, 
well.  Fontanel  open  at  Oxyuris  vermicularis.  Thigh  nerve  sedatives.  Local 
twenty  months.  Social  friction,  flushing,  pallor  and  treatment  of  genitalia, 
condition  fair.  sweating.  Many  attacks  in  Recovery, 
twenty-four    hours. 
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Case  XLIX.     Reported  by  Alfred  Hand,  Jr.     Female,  age  3  years. 

REMARKS.  —  Mother        SYMPTOMS. — V  u  1  v  a    red.        TREATMENT.  —  Gen- 

not  robust.     Father  well.  Persistent    albuminuria    of    cy-    eral   hygiene  and  tonics. 

Patient's      health      poor,  clic     type.      Malnutrition     and    Recovery. 

As   health    improved    at-  rachitis.       Thigh     friction     and 

tacks  ceased.     Social  con-  body  motion,   face   flushed,  then 

dition  excellent.  pale.     Diurnal  attacks. 

Case  L.     Reported  by  Alfred  Hand,  Jr.     Female,  age  3  years. 

REMARKS.  —  Family        SYMPTOMS. — Genitalia    irri-  TREATMENT.  —  Hy- 

history    negative.        Pa-    tated.       Thigh      friction      while  g  i  e  n  e,    diet,     antacids, 

tient  in  fair  health.     Dis-   leaning  against   furniture,  walls,  nerve   sedatives.      Decid- 

pensary  patient.                    etc.      Many   attacks   in   twenty-  ed     improvement     when 

four  hours.  lost  sight  of. 

Case  LI.     Reported  by  G.  M.  Acker.     Female,  age  18  months. 


REMARKS.  —  Family 
history  negative.  Nu- 
trition poor.  Social  con- 
dition poor. 


Case  LII.     Reported 

REMARKS.  —  Family 
history  gouty  and  neu- 
rotic. Social  condition 
the  best.  Boy  now  three 
years  of  age.  Had  prac- 
ticed thigh  friction  at 
intervals  for  one  and  a 
half  years  when  he  came 
under  my  observation. 
He  is  well  nourished  but 
nervous. 


SYMPTOMS. — Genitalia  much  TREATMENT. — Local 
inflamed  and  swollen.  Pro-  treatment  of  calomel 
lapsus  rectum.  Eczema  of  face,  ointment,  10  gr.  to  1  oz. 
Thigh  friction  constant,  when  Diet :  Syr.  ferri  iodidl. 
not  prevented.  Much      improved ;      still 

under  treatment. 

by  B.  K.  Rachford.     Male,  age  18  months. 


SYMPTOMS. — Very  slight 
adhesion  of  prepuce,  otherwise 
genitalia  normal.  Urine  very 
acid,  contains  excess  of  urates. 
Has  large  adenoid  growths. 
Gastrointestiual  canal  normal. 
Thigh  friction  dnce  or  twice  a 
day,  especially  after  long  nap. 
Excitement,  face  flushed,  per- 
spiration, relaxation.  Has 
periods  ( weeks  ^  of  comparative 
immunity. 


TREATMENT.  —  Pre- 
puce treed  and  child 
given  4  grs.  benzoate 
of  soda  and  one  minim 
of  tinct.  belladonna,  t.i.d. 
Attacks  ceased  at  once. 
One  week  later  adenoids 
removed.  Alkaline  treat- 
ment continued  ;  general 
hygiene,  diet,  quiet  sur- 
roundings. Now  three 
weeks  since  treatment 
began.  No  attacks  dur- 
ing that  time. 


DISCUSSION. 
Dr.  Jacobi. — I  have  not  been  surprised  that  the  paper  of  the 
President  has  been  so  complete  and  that  it  moreover  contained 
some  new  points  of  view.  He  has  made  us  acquainted  with  his 
views  and  added  to  our  knowledge  of  the  subject.  He  falls  back 
upon  the  embryology  and  early  anatomy  of  the  parts  in  explana- 
tion of  this  condition.  I  have  been  somewhat  surprised,  however, 
by  his  change  of  title,  which  was  originally  "Thigh  Rubbing." 
But  I  like  his  new  title  very  much  better  because  it  gives  at  once 
a  clew  to  the  points  the  writer  means  to  make.  He  makes  the 
point  that  masturbation  in  infancy  and  childhood  is  not  the 
masturbation  of  the  adult.  He  may  be  right,  but  it  strikes  me 
that  he  need  not  necessarily  be  so  in  that  contention.  The  fact 
that  children  will  get  well  of  the  disease  and  without  much  in- 
jury to  their  future  general  health,  does  not  speak  against  the 
possibility  of  classifying  these  cases  as  true  masturbation.  Most 
boys  masturbate  at  some  time  or  other;  some  young  men 
masturbate  for  six  or  eight  years  and  get  well,  so  that  there  will 
be  nothing  in  their  future  life  to  tell  that  they  have  ever  mas- 
turbated. I  think  the  fact  that  these  infants  get  over  it  does  not 
speak  against  the  possibility  of  classifying  their  habit  with  that 
of  the  grown-up  people.     Moreover,  masturbation  and  its  effects 
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will  not  show  themselves  with  equal  strength  in  all  persons,  or  in 
the  same  manner.  Even  the  effect  of  the  loss  of  semen,  like  the 
nervous  shock,  is  not  at  all  the  same  in  every  individual ;  there- 
fore, the  degree  of  excitement,  or  its  results,  should  not  be,  in 
my  opinion,  a  cause  for  classifying  these  phenomena  as  either 
pseudomasturbation  or  true  masturbation.  I  am  not  quite  pre- 
pared yet  to  adopt  the  word  "pseudomasturbation."  I  cannot 
say  that  I  have  ever  observed  that  it  showed  itself  in  different 
ways.  It  shows  the  same  excitement,  the  same  interrupted 
respiration,  the  same  redness,  flushed  cheeks,  staring  eyes,  large 
immobile  pupils,  perspiration  and  exhaustion  just  as  does  the 
sexual  act  in  older  people  and  masturbation  in  older  children.  We 
see  the  same  symptoms  of  orgasm  in  the  infant.  It  is  a  very 
common  thing  for  such  babies  to  be  brought  because  they  have 
what  are  called  periodic  convulsive  twitchings.  One  of  the  first 
cases  I  saw  of  that  kind  was  a  small  infant,  a  year  old,  that  had 
had  these  socalled  convulsions  daily — sometimes  only  twitchings 
and  sometimes  real  convulsions,  as  the  father,  who  was  an  in- 
telligent physician,  told  me.  I  had  seen  such  cases  for  a  good 
many  years.  When  I  told  the  father,  in  the  presence  of  the 
mother,  that  it  was  a  case  of  masturbation,  the  father  saw  at 
once  the  truth  of  my  assertion,  but  the  mother  went  for  me  in  an 
indignant  manner;  it  was  a  regular  assault.  The  father  saw 
that  I  was  correct,  however,  and  later  they  thanked  me  and  the 
mother  apologized.  When  I  wrote  my  first  article  on  the  sub- 
ject, now  thirty-four  years  ago,  I  had  seen  a  good  many  such 
cases.  Since  that  time  these  cases  occurring  in  infants  have 
been  reported  as  being  very  rare  by  good  observers,  particularly 
in  Germany  and  Denmark,  and  they  express  their  astonishment 
that  there  should  be  so  few.  They  have  reported  at  length 
single  cases  observed  by  them. '  To  me  the  condition  is  not  at  all 
rare ;  I  find  them  all  the  time.  It  is  not  at  all  uncommon  to  find 
that  these  children  have  formed  the  habit  before  they  are  six 
months  old.  On  the  first  of  May  a  baby  was  brought  to  me  that 
had  a  cough  due  to  paralysis  of  the  uvula  and  soft  palate  follow- 
ing diphtheria  three  months  before.  The  baby,  the  parents  stated, 
had  had  convulsive  twitchings  with  attacks  of  staring,  interrupted 
respiration,  and  perspiration  since  she  was  less  than  four  months 
old.  I  know  the  cases  reported  as  exceptional  are  not  exceptional  at 
all.  The  method  of  masturbation  varies  with  these  little  ones.  The 
hands  and  fingers  are  rarely  used.  Some  use  thigh  friction,  others 
friction  of  the  crossed  feet ;  older  ones  lean  against  the  shoulders  or 
the  limbs  of  their  mothers  or  nurses  or  against  pieces  of  furni- 
ture. The  vast  majority  are  girls  at  the  younger  ages,  boys  dur- 
ing adolescence. 

Dr.  Holt. — It  has  been  my  fortune  to  see  quite  a  good  many 
of  these  cases.  In  looking  over  my  private  records  I  have  found 
notes  of  46  cases ;  and  have  been  struck  with  the  great  frequency 
of  masturbation  in  mentally  defective  children.     It  seems  with 
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them  to  be  the  rule  rather  than  the  exception.  In  many  cases  par- 
ents who  consult  me  about  mentally  defective  children  have  never 
had  the  subject  brought  to  their  attention,  but  on  questioning- 
them  I  have  often  found  that  they  have  observed  these  movements 
in  the  children  without  knowing  their  significance.  That  leads 
me  to  the  belief  that  the  general  impression  as  to  the  effect  of 
masturbation  on  the  mental  development  of  children  has  been 
misstated.  In  many  cases  the  mental  defect  is  the  cause  rather 
than  the  result.  I  have  not  seen  any  instance  in  which  a  mental 
defect  was  traceable  to  the  habit  of  masturbation.  I  think  we 
should  be  very  careful  that  we  do  not  unnecessarily  alarm  our  pa- 
tients as  to  the  prognosis,  especially  as  to  the  effect  of  the  habit 
on  mental  development.  The  prompt  and  immediate  recogni- 
tion of  the  cause  is  of  greatest  importance.  Only  recently  a 
friend  brought  me  his  little  girl  of  eight  or  nine  years,  in  whom 
this  habit  had  been  noticed  only  a  few  times  in  the  past  two  or 
three  months.  Examination  of  the  urine  revealed  the  condition 
spoken  of  by  the  President  in  his  paper.  The  correction  of  the 
condition  brought  about  immediate  cure.  Very  likely  this  would 
have  gone  on  to  the  formation  of  a  habit  that  would  have  been 
very  difficult  to  break.  Parents  and  nurses  should  have  their  at- 
tention drawn  to  this  subject  that  they  may  recognize  it  early, 
and  seek  medical  advice. 

Larger  experience  in  the  treatment  of  these  patients  does  not 
lead  me  to  look  with  much  favor  upon  mechanical  restraint  in 
children  over  four  years  old.  Recently,  I  had  a  little  girl  who  had 
been  kept  in  one  of  these  frames  for  a  year  and  it  served  to  call 
her  attention  constantly  to  the  habit  rather  than  anything  else. 
On  discontinuing  this  plan  of  treatment  improvement  began,  and 
we  got  the  most  striking  change  for  the  better  by  stimulating  her 
pride  and  treating  her  in  a  physical  way.  We  had  a  large  calen- 
dar placed  in  the  nursery  and  a  series  of  stars  were  obtained; 
every  twenty-four  hours  that  she  went  without  indulging  in  the 
habit  a  red  star  was  put  over  the  date ;  when  she  had  ten  red  stars 
in  succession  she  was  entitled  to  a  gilt  star;  an  offense  was  indi- 
cated by  a  black  star.  This  seems  a  simple  thing,  but  it  made  a 
profound  impression  upon  the  mind  of  this  child  and  to  a  remark- 
able degree  stimulated  her  will  and  her  effort  to  control  the  habit, 

I  have  been  very  seldom  successful  in  accomplishing  anything 
by  stripping  back  the  adhesions  of  the  preputial  hood  of  the  cli- 
toris. These  adhesions  are  invariably  present  in  young  girls,  and 
when  separated  soon  recur,  I  have  seen  but  very  few  cases  of 
masturbation  in  small  boys;  nearly  all  of  my  patients  have  been 
girls.  There  was  not  more  than  one  male  for  every  eight  or  nine 
females. 

As  regards  the  ultimate  prognosis,  I  am  not  quite  so  hopeful 
as  Dr.  Rachford.  I  have  a  number  of  children  under  observation 
now  that  I  have  watched  for  from  six  to  seven  years,  and  while 
most  of  them  are  only  occasional  transgressors,  almost  all  of  them 
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will  two  or  three  times  a  year  have  outbreaks.  These  children 
have  been  in  the  main  exceptionally  bright  children,  and  in  robust 
health.  The  habit  has  continued  in  one  little  girl  up  to  ten,  with 
no  signs  of  letting  up. 

Dr.  Koplik. — When  the  President  wrote  me  concerning  cases 
of  "thigh  rubbing"  in  infants  and  children  as  a  sign  of  masturba- 
tion he  worded  his  letter  in  such  a  way  that  I  thought  possibly  he 
believed  in  the  habit  as  an  entity,  and  I  wrote  that  I  did  not  be- 
lieve that  true  masturbation  could  exist  in  the  infant,  for  I  consid- 
ered that  masturbation  as  seen  in  older  children  presupposed  an 
intention,  an  act,  and  a  resulting  explosion;  in  the  infant  these 
do  not  exist.  I  was  surprised  and  pleased,  therefore,  to  learn  that 
Dr.  Rachford  entertained  these  views.  I  was  surprised  at  the  re- 
markable concurrence  of  his  mode  of  practice  with  my  own.  I 
think  we  should  define  "thigh  rubbing"  and  "buttocks  rubbing" 
as  manifestations  simulating  masturbation  in  infants.  I  have 
found,  as  has  Dr.  Rachford,  that  the  great  majority  of  these  cases 
occur  in  females.  The  reason  for  this  has  been  very  well  ex- 
plained by  the  paper.  These  children  have  a  neurotic  tendency. 
They  are,  as  Dr.  Holt  has  said,  very  bright,  and  often  of  ver\ 
bright  parentage,  but  they  are  neurotic.  I  recall  a  case,  a  girl  of 
eight,  who  rode  horseback.  She  had  a  form  of  convulsive  tic  and 
developed  masturbation,  having  a  habit  of  rubbing  the  parts  after 
a  horseback  ride.  It  was  possible  in  this  case,  by  the  ordinary 
forms  of  treatment,  and  explanation,  to  get  a  cure.  I  recall  an- 
other case  as  bearing  out  the  assertion  that  these  children  are 
neurotic:  a  little  boy,  who  was  very  bright  mentally,  but  had 
habits  that  were  reprehensible.  He  developed  the  habit  with  in- 
tention and  consummation  of  the  act;  this  was  a  true  masturba- 
tion. These  children  are  neurotic,  although  mentally  bright.  If 
it  were  not  so,  we  would  find  the  habit  in  a  larger  proportion  of 
infants  than  we  do.  We  see  many  children  with  vulvar  irrita- 
tion and  preputial  adhesions  over  the  clitoris  that  do  not  develop 
the  habit.  I  would  advise  against  proceeding  immediately  to 
break  up  these  adhesions  or  other  operative  procedures  on  these 
parts.  I  recall  i  case  in  an  infant  of  socalled  "thigh  rubbing"  in 
which  the  phenomena  followed  each  other  very  closely — probably 
five  minutes  apart.  It  was  atrophic,  and  it  was  proposed  to  oper- 
ate on  it  at  once.  This  was  not  done,  however,  and  after  a  few 
seances  the  child  was  very  much  relieved  and,  I  heard  subse- 
quently, cured  by  treatment  similar  to  that  mapped  out  in  the 
President's  address. 

Dr.  Kerley. — It  seems  to  me  that  the  general  trend  of  this 
discussion  is  toward  two  different  subjects — one  relating  to  "thigh 
rubbing"  in  infants,  and  another  to  masturbation  in  older  chil- 
dren. It  strikes  me  that  these  are  two  entirely  different  condi- 
tions. 

As  far  as  Dr.  Rachford's  observations  as  to  the  favorable  re- 
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suits  of  treatment  in  infants  are  concerned,  I  am  entirely  in  ac- 
cord with  him,  but  when  it  comes  to  the  treatment  of  masturba- 
tion in  older  children,  after  the  third  year,  then  the  problem  is 
entirely  different  and  the  prognosis  and  results  obtained  very  dif- 


ferent.    These  cases  are  often  very  discouraging,  and  treatment 
has  to  be  carried  out  for  a  long  tirne. 

My  best  success  has  been  obtained  in  tackling  these  children 
in  two  ways :  first,  from  their  weakest  standpoint — their  memory. 


Children  forget  very  readily,  and  when  the  practice  is  prevented 
they  soon  forget  it.  In  addition  to  the  hygienic  precautions  sug- 
gested by  Dr.  Rachford,  I  have  used  mechanical  restraint,  such 
as  the  specially  devised  napkin,  with  considerable  success.  This 
does  not  work  well  in  children  after  eighteen  months,  however. 
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For  these  I  have  gotten  up  a  Httle  device,  which  I  have  used  with 
success  in  a  few  cases  recently,  consisting  of  a  thin  steel  bar,  with 
cross-bars  in  the  form  of  a  crutch.  The  cross-bars  are  made  of 
lead  and  covered  with  chamois  and  can  be  bent  to  fit  the  thigh 
above  the  knee.  This  allows  a  certain  amount  of  motion  to  the 
legs,  and  is  not  at  all  cumbersome  or  heavy,  and  effectually  pre- 
vents thigh  rubbing. 

I  would  Hke  to  show  a  drawing  of  another  appliance  used  for 
children  who  masturbate  with  the  hands.  It  is  also  made  of  steel, 
with  a  hinge  which  does  not  permit  opening  at  a  greater  angle 
than  45  degrees. 

Dr.  West. — In  1895  I  reported  3  cases  of  masturbation  in 
children,  looking  on  masturbation  under  puberty  as  being  the 
same  as  thigh  friction.  One  case  has  been  lost  sight  of ;  the  other 
2  I  still  know  of.  The  first  was  that  of  a  female  who  began  thigh 
rubbing  before  she  was  nine  months  old,  and  the  cause  was 
thought  to  be  improperly  arranged  clothing.  My  attention  was 
not  called  to  the  child  until  she  was  two  and  one-half  years  old, 
by  which  time  the  habit  had  become  firmly  fixed.  It  required  the 
mother's  unrem.itting  attention  for  the  next  eighteen  months  to 
break  up  the  practice.  The  mother  finally  hit  on  the  expedient  of 
throwing  a  tincupful  of  cold  water  on  the  child  whenever  she  saw 
her  in,  or  beginning,  the  act.  She  followed  this  by  still  further 
punishment.  When  six  years  old — two  years  after  the  habit  was 
thought  to  have  been  entirely  forgotten — she  was  intubated  for 
membranous  croup,  and  during  this  sickness  she  attempted  to 
masturbate  with  her  hand  a  number  of  times,  but  never  tried 
thigh  rubbing. 

As  a  child  she  was  always  hard  to  control,  her  general  health 
and  development  were  not  good,  and  several  attacks  of  convul- 
sions were  thought  to  be  due  to  the  habit.  She  is  now  a  fairly 
well-developed,  but  nervous  and  impressionable,  girl  of  sixteen. 
She  began  menstruating  at  thirteen  and  has  considerable  pain  at 
some  periods.  About  a  year  and  a  half  ago  she  began  to  have  ir- 
regular nervous  headaches,  nervous  spells,  and  fainting  attacks 
that  resemble  petit  mal.  It  is  my  opinion  that  this  habit  has  had 
a  deleterious  effect  on  this  girl's  whole  life. 

The  second  case  was  that  of  a  poorly-developed,  cross-grained 
boy  two  years  old  who  masturbated  by  rubbing  with  the  hand.  A 
clear  history  could  not  be  obtained  from  the  parents,  but  a  large 
penis  that  became  erect  on  being  touched  was  thought  to  be  suffi- 
cient proof.  After  a  tight  prepuce  with  a  very  narrow  orifice 
was  loosened  he  was  easily  broken  of  the  habit  and  a  marked 
change  in  his  condition  was  soon  apparent.  When  three  and  one- 
half  years  old  he  was  again  masturbating,  but  in  a  different  way. 
He  was  not  so  easily  broken  this  time,  but  was  carefully  watched 
for  a  long  time,  and  after  the  entire  cessation  of  the  practice  he 
lost  his  nervousness  and  became  quite  robust.     An  uncle  who  re- 
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cently  returned  from  California,  where  the  boy  has  Hved  for  sev- 
eral years,  tells  me  he  has  grown  into  a  very  large,  strong  youth. 
His  mother  says  he  occasionally  wets  the  bed,  but  this  is  probably 
seminal  emissions. 

I  have  seen  only  i  case  of  masturbation  in  an  imbecile.  The 
idiocy  was  due  to  a  prenatal  meningitis  and  a  history  of  the  case 
was  published  in  the  Archives  of  Pediatrics  for  June,  1896. 
When  twenty-two  months  old  this  child  was  shown  to  the  local 
Medical  Society,  and,  of  the  more  than  twenty  members  present, 
only  one  had  ever  heard  of  infants  and  young  children  being  ad- 
dicted to  this  habit.  She  would  only  masturbate  when  set  on  the 
floor  or  other  hard  surface,  and  then  by  to  and  fro  rubbing  of 
the  vulva  on  whatever  she  was  sitting  upon. 

The  2  following  cases  are  worthy  of  mention  on  account  of 
the  habit  being  the  indirect  cause  of  the  death  of  both  children : — 

Annie  S.,  an  only  child ;  mother,  forty-three,  very  stoutly 
built;  father,  thirty.  Child  had  always  required  considerable 
medical  attention.  Was  fairly  well-developed  and  nourished,  but 
nervous  and  irritable.  She  masturbated  by  rubbing  the  vulva 
with  to  and  fro  movements  while  sitting  cross-legged  on  the 
mother's  thigh.  She  was  taught  this  by  the  very  indulgent 
mother,  who  never  made  any  serious  attempts  to  break  the  child 
of  the  habit  until  it  was  too  late.  Just  how  early  she  began  the 
habit  is  not  known ;  but  she  had  begun  before  she  could  walk. 
If  at  any  time  she  wanted  to  gratify  the  habit  she  could  compel 
her  mother  to  take  her  up  and  allow  her  to  do  so,  and  if  the 
mother  delayed  or  anyone  interfered  she  would  get  violently 
angry  and  fight  like  a  tiger.  From  December  17,  1904,  when 
nineteen  months  old,  until  her  death,  February  6,  1905,  I  saw  her 
from  one  to  three  times  a  day.  She  first  had  a  mild  case  of 
measles,  with  poorly-developed  eruption,  and  a  very  slight  bron- 
chitis, from  which  she  convalesced  very  slowly.  This  was  fol- 
lowed closely  by  another  mild  bronchitis  with  slow  convalescence. 
Her  slow  recovery  was  attributed  to  the  habit,  but  it  was  impos- 
sible to  get  the  mother  to  make  a  determined  effort  to  stop  it. 
About  the  time  she  was  free  from  the  bronchitis  she  contracted  a 
bronchopneumonia.  This  was  not  of  a  severe  type,  and,  after  a 
week  with  no  improvement,  it  was  decided  the  habit  should  be 
ended.  The  mother  was  made  to  nurse  the  child  in  such  a  way  that 
she  could  not  masturbate,  or  else  have  her  lie  in  her  crib.  For  five 
days  the  child  fought  vigorously  against  this,  and  then  gave  up, 
and,  with  giving  up,  seemed  to  lose  all  interest  in  life.  She 
would  lie  in  her  crib  and  seldom  make  a  sound  or  movement,  and 
would  allow  anything  to  be  done  to  her  now  without  a  protest. 
An  acute  nephritis  developed,  with  entire  suppression  of  urine,  and 
three  days  later  she  died. 

M.  E.,  a  cross-eyed,  precocious,  stunted  boy,  eight  years  old, 
came  under  my  care  early  in  December,  1903,  after  having  been 
sick  with  typhoid  fever  for  three  weeks.    The  father  is  a  libertine 
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— the  mother  a  healthy  and  good  woman.  Just  when  the  habit 
was  begun  is  not  known,  but  the  mother  attributes  the  crossed  eyes 
and  poor  growth  to  the  habit,  and  says  his  eyes  were  straight,  and 
he  was  growing  nicely  and  was  healthy  until  he  was  two  and  one- 
half  years  old.  The  typhoid  fever  was  not  severe  nor  were  there 
any  complications,  but  he  did  not  do  well.  After  his  fever  should 
have  ended,  some  fever  persisted,  he  seldom  had  any  appetite,  and 
was  much  emaciated.  His  case  was  a  puzzle  until  the  trained 
nurse  who  was  put  over  him  found  the  boy  to  be  a  confirmed  mas- 
turbator.  It  was  then  that  the  above  history  was  obtained  from 
the  mother.  Talking,  punishment,  tying  his  hand,  and  putting 
on  diapers  had  no  eflfect.  His  hand  was  seldom  oflf  his  penis  when 
he  was  awake.  Anything  that  prevented  masturbation  caused 
continual  fretting.  It  was  usually  done  with  the  hands,  but  at 
times  with  the  thigh.  He  became  more  and  more  emaciated, 
mildly  delirious,  very  nervous,  anemic,  edematous,  and  died  after 
having  been  sick  eight  weeks.  For  two  days  before  his  death  the 
penis  was  very  red  and  much  swollen. 

As  an  unusual  cause  of  the  habit  may  be  mentioned  2,  possi- 
bly 3,  cases  due  to  circumcision.  The  rubbing  in  the  beginning 
with  the  hand,  caused  by  the  itching  during  healing,  and  con- 
tinued as  thigh  rubbing  later  on  in  2.  One  of  these  cases  also  il- 
lustrates the  difficulty  in  diagnosis  often  met  with.  This  was  a 
boy  four  years  old  who  had  been  circumcised  for  a  very  long  pre- 
puce. After  this  he  was  not  quite  the  boy  he  had  formerly  been, 
but  nothing  particularly  wrong  could  be  discovered.  His  retiring 
hour  had  been  eight  o'clock,  but  often  now,  while  not  apparently 
sleepy,  he  would  want  to  be  put  to  bed  an  hour  or  so  earlier.  The 
morning  following  this  early  retiring  he  was  irritable  and  listless. 
A  watch  was  put  on  him,  and  it  was  found  he  was  masturbating. 
The  habit  was  stopped  with  but  little  difficulty,  and  since  its  ces- 
sation he  has  gotten  on  nicely. 

The  second  case  mentioned  is  another  illustration  of  the  occa- 
sional difficulty  in  diagnosis.  This  boy  had  been  broken  of  the 
habit  at  two  years  of  age  and  had  begun  it  again  in  a  different 
manner  when  about  three  years  old.  The  first  time  he  did  it  by 
rubbing  with  the  hands ;  the  next  by  grasping  his  clothes  over 
the  lower  abdomen  and  drawing  them  up  and  down  along  his 
penis  and  pressing  this  organ  tightly  to  his  clothes  by  the  thigh. 
With  him  there  was  very  little  of  the  stare  and  relaxation  com- 
mon to  the  habit,  but  considerable  grunting.  The  parents,  who 
had  previously  been  made  aware  of  the  habit,  were  sure  he  was 
not  masturbating  now,  and  I  was  inclined  to  believe  them  until  I 
saw  the  child  in  the  act. 

The  following  conclusions  have  been  drawn  after  having 
watched  this  habit  for  several  years  in  a  general  practice : — 

I.  There  is  very  much  more  masturbation  in  children  by  the 
hands,  thigh  rubbing,  and  by  irregular  forms  of  rubbing  than 
there  is  supposed  to  be. 


34  Rachford:  Pseudomasturbation  in  Infants. 

II.  In  many  cases  there  is  no  difficulty  in  making  a  diagnosis, 
while  in  nearly  as  many  the  diagnosis  is  not  so  easily  and  certain- 
ly made. 

III.  That  a  number  of  children  who  do  not  thrive  after 
every  care  and  attention  has  been  given  for  every  disease  or 
trouble  that  could  be  found  will  prove  to  be  masturbators.  I  have 
seen  many  illustrations  of  this  and  have  been  deceived  not  a  few 
times  by  parents  who  were  unwilling  to  acknowledge  the  practice 
of  this  habit  in  their  child. 

IV.  The  effect  on  the  later  health  of  these  children  has,  as  a 
rule,  been  in  direct  proportion  to  the  length  of  time  the  practice 
has  been  going  on  and  the  difficulty  of  stopping  it,  and  I  cannot 
say  that  the  fact  that  one  or  both  parents  were  neurotic  has  had 
any  relation  to  the  practice  or  to  its  results. 

Dr.  Dickinson  (visitor). — In  lOO  per  cent,  of  neurasthenic 
women  you  find  large  labial  hypertrophies — friction  hyper- 
tiophies;  and  the  same,  I  take  it,  applies  to  the  neurotic  child. 
All  bed-wetters  in  infancy  are  masturbators  in  a  certain  degree. 

Like  Dr.  Jacobi,  I  cannot  see  why  there  should  be  two  classes 
made.  I  take  it  that  the  difference  has  occurred  because  the  men 
look  upon  two  different  classes  of  cases.  There  is,  as  in  the  adult, 
the  child  who  does  not  reach  the  orgasm  and  who  is  therefore 
said  not  to  have  true  masturbation,  but  there  is  a  considerable 
class  that  does  reach  the  orgasm,  and  in  it,  of  course,  the  habit 
is  true  masturbation. 

As  to  diagnosis,  coxcomb  labia  mean  repeated  friction,  so 
that  all  marked  hypertrophies  of  the  labia  should  make  us  suspi- 
cious. In  the  baby  this  hypertrophy  is  more  common  in  the  pre- 
puce than  in  the  labia  minora.  When  one  lip  is  larger  than  the 
other,  thigh  friction  has  been  the  cause. 

As  to  the  relation  between  mental  disease  and  the  neurosis  of 
masturbation,  I  think  it  is  a  question  of  coincidence  rather  than 
cause.  We  know  that  both  children  and  adults  can  stand  an  enor- 
mous amount  of  masturbation  without  any  grave  effect  upon  the 
general  nervous  system.  This  is  particularly  true  of  boys  who 
live  in  the  open  air. 

Dr.  Ladd. — I  wish  simply  to  show  an  apparatus  which  I  have 
used  on  a  case  with  success.  The  principle  is  very  similar  to  that 
of  Dr.  Kerley's — a  long  section  with  two  cross-bars  (exhibition 
of  appliance).  The  thighs  are  kept  about  one  and  one-half  inches 
apart.  It  allows  the  lower  legs  to  be  moved  freely,  while  the 
thighs  are  held  fixed. 

Dr.  Rachford. — The  term  "thigh  friction"  was  discarded  be- 
cause, as  Dr.  Jacobi  mentions,  that  term  does  not  cover  all  of  the 
cases.  The  act  is  carried  on  not  only  by  thigh  friction,  but  in 
various  other  ways,  such  as  by  rubbing  with  the  hands  or  feet  or 
against  some  foreign  object. 
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The  term  ''pseudomasturbation"  was  selected  for  the  reasons 
given  in  the  paper.  The  question  of  the  name,  however,  is  per- 
haps not  one  of  great  importance,  except  that  whatever  name  is 
selected  to  describe  this  syndrome,  it  should  not  be  a  misnomer 
such  as  "thigh  friction,"  or  "true  masturbation." 

In  typhoid  fever  and  pneumonia  the  morbid  processes  affect 
the  same  organs  and  have  very  much  the  same  pathology  both  in 
the  infant  and  in  the  adult,  and  the  variation  in  the  type  of  these 
diseases  at  different  ages  does  not  call  for  a  different  name.  This, 
however,  is  not  true  of  "pseudomasturbation"  and  "true  mastur- 
bation" ;  these  conditions  are  altogether  different  in  their  pathol- 
ogy, etiology,  treatment  and  prognosis,  as  T  have  explained  in  my 
paper,  and  these  differences  are  due  to  anatomical  and  physiologi- 
cal reasons  dependent  upon  the  lack  of  development  of  the  inter- 
nal genital  organs. 

"Pseudomasturbation"  and  "true  masturbation"  do  not  affect 
the  same  organs,  and  differ  markedly  in  their  effects  on  the 
nervous  system.  Pseudomasturbation  is  a  disease  confined  al- 
most exclusively  to  girls.  In  my  table  of  cases  only  four  were 
boys.  While,  as  Dr.  Jacobi  says,  most  of  the  cases  of  true  mas- 
turbation get  well,  still  the  prognosis  is  nothing  like  as  good  as 
in  pseudomasturbation.  The  question  of  the  name,  therefore, 
may  be  decided  by  the  view  we  take  of  the  two  conditions. 

I  agree  with  Dr.  Holt  as  to  the  value  of  restraint  in  younger 
children,  and  that  it  is  of  little  value  in  those  over  four  years  of 
age.  In  i  case  reported  in  the  literature  the  child  died  as  a  re- 
sult of  gangrene  started  by  mechanical  appliances. 

The  neurotic  condition,  of  course,  influences  the  prognosis, 
and  with  a  return  of  nervousness  from  any  cause  there  is  apt  to 
be  a  relapse  in  an  apparently  convalescent  child.  This  illustrates 
the  importance  of  the  neurotic  condition,  hereditary  or  acquired, 
in  keeping  up  or  causing  a  return  of  pseudomasturbation  wath  the 
aid  of  other  apparently  slight  reflex  causes.  A  great  many  chil- 
dren have  severe  reflex  irritations  of  the  bladder,  rectum  and  ex- 
ternal genitalia,  without  developing  pseudomasturbation,  and 
when  this  occurs  it  is  perhaps  an  evidence  that  the  child  has  not 
inherited  a  neurotic  tendency  to  this  disease. 

If  one  keeps  in  mind  the  importance  of  the  hereditary  neu- 
rotic tendency  in  this  condition  the  case  will  be  kept  under  ob- 
servation long  after  the  symptom  complex  has  disappeared  by 
reason  of  the  removal  of  the  reflex  or  other  exciting  factors. 
When  the  habit  has  been  controlled  the  child  must  be  carefully 
looked  after  for  a  number  of  years  so  as  to  bring  about  a  normal 
development  of  the  nervous  system,  and  by  this  treatment  the 
nervous  system  is,  after  a  few  years,  put  in  such  a  condition  of 
stability  that  a  slight  reflex  irritation  will  not  result  in  developing 
pseudomasturbation.  Then,  and  then  only,  may  the  child  be  con- 
sidered well. 
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Congenital  occlusion  of  the  intestine  is  an  infrequent  condi- 
tion. Theremin,  in  1877,  emphasizing  its  rarity,  states  that 
among  111,401  children  this  malformation  was  observed  only 
twice,  and  in  St.  Petersburg  it  had  occurred  but  nine  times.  At 
that  time  no  cases  had  been  reported  from  the  foundling  asylums 
in  Moscow  and  Prague.  In  1883,  Gartner  collected  38  cases; 
in  20  of  these  the  occlusion  had  occurred  in  the  jejunum  and 
ileum,  in  16  in  the  duodenum  and  twice  in  the  colon.  Cordes, 
in  1 90 1,  collected  56  cases  of  duodenal  occlusion  and  added  one 
observation  of  her  own.  In  1903,  Kuliga,  after  a  very  careful 
search  through  the  literature,  succeeded  in  bringing  together  185 
cases,  46  of  which  occurred  in  the  duodenum,  94  in  the  jejunum 
and  ileum  and  45  in  the  colon  and  rectum. 

The  following  case,  aside  from  its  rarity,  is  of  interest,  as  the 
condition  was  recognized  clinically : — 

Mrs.  C,  of  Williamstown,  Mass.,  came  to  Albany  for  her 
confinement  because  she  wished  her  baby  to  be  under  the  care 
of  a  specialist,  and  was  referred  by  Dr.  Snow,  of  Buffalo,  to  the 
writer  (Dr.  Shaw).  In  my  absence  from  the  country  Dr.  Mac- 
Farlane,  of  Albany,  took  charge  of  the  patient,  and  to  him  I  am 
indebted  for  the  notes  and  history  of  the  case. 

Clinical  History. — The  child,  a  girl,  was  born  July  19,  1906,  at 
■9:50  P.M.,  at  the  Albany  Hospital,  under  the  care  of  Dr.  Mac- 
Farlane.  The  labor  was  normal,  except  for  a  retained  placenta 
.and  some  postpartum  hemorrhage,  and  the  mother  made  an  un- 
interrupted recovery.  The  child  seemed  strong  and  healthy  and 
weighed  yV2  pounds.  Twelve  hours  after  birth  she  passed 
meconium.  She  was  given  small  quantities  of  warm  water  and 
vomited  a  small  amount  of  greenish  fluid  fifteen  hours  after  birth. 
:She  was  placed  at  the  breast  two  hours  later  and  again  in  two 
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hours,  and  after  the  latter  feeding  vomited  a  small  quantity  of 
greenish  fluid  which  contained  particles  of  a  white  material  evi- 
dently milk  curds.  The  next  nursing  was  retained.  On  the  next 
two  days  (the  second  and  third  after  birth)  she  nursed  at  the 
breast;  vomited  greenish  fluid  five  times,  once  in  large  quan- 
tity ;  passed  meconium  three  times ;  seemed  hungry  and  cried  as 
if  in  great  pain.  On  July  23d  (the  fourth  day  after  birth)  it  was 
thought  that  the  nervous  state  of  the  mother  might  be  responsible 
for  the  condition  of  the  child.  Nursing  at  the  breast  was  dis- 
continued and  barley  water  and,  later,  whey  was  administered. 
A  greenish-yellow  fluid  containing  white  particles  was  vomited 
almost  immediately  after  each  ingestion  of  food.  Meconium 
was  passed  and  later  a  brownish  movement  showing  a  small 
amount  of  mucus.  On  July  24th  (the  fifth  day  after  birth)  hot 
water  was  given  in  dram  doses  ever}'  hour,  and  retained  at  the 
longest  only  twenty  minutes.  The  stomach  was  thoroughly 
washed  out  after  the  i-emoval  of  putrid,  foul-smelling,  greenish 
contents.  During  the  night  there  were  three  small  brownish  de- 
jections. On  the  sixth  day  after  birth  (July  25th)  the  stomach 
was  washed  out  twice  and  the  child  vomited  only  once  (a  clear 
fluid  two  hours  after  the  last  lavage).  A  napkin  and  some  of  the 
vomited  material  were  examined  by  Dr.  H.  C.  Jackson,  of  the 
Bender  Laboratory,  and  bile  was  shown  to  be  present  in  both. 

Dr.  Albert  Vander  Veer  was  then  called  in  consultation.  On 
account  of  the  apparent  improvement  in  the  gastric  condition,  and 
the  fact  that  bile  had  been  found  in  both  vomitus  and  dejection, 
it  was  hoped  that  the  stenosis  might  be  spastic,  and  operative  in- 
tervention was  postponed.  On  the  next  three  days  the  stomach 
was  washed  daily,  whey  was  given  by  mouth  and  normal  saline 
solution  per  rectum  three  times  a  day.  Although  she  vomited 
only  once  in  these  three  days,  she  grew  constantly  weaker,  and 
on  July  29th,  ten  days  after  birth,  she  weighed  sVi  pounds,  show- 
ing a  loss  of  2^  pounds.  Her  condition  gradually  grew  worse 
in  spite  of  lavage,  and  an  operation  having  been  deemed  unad- 
visable  on  account  of  her  exhausted  state,  she  died  on  August  ist, 
thirteen  days  after  birth. 

Autopsy  Record  (Bender  Laboratory  0-1,028). — Postmortem 
examination  made  August  3,  1906,  by  Dr.  Baldauf. 

Clinical  Diagnosis. — Stenosis  of  the  intestine  below  and  near 
the  opening  of  the  common  bile  duct. 
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Abdomen. — Subcutaneous  fat  almost  absent.  Peritoneal  sur- 
face smooth  and  glistening.  Spleen  not  enlarged,  free  from  ad- 
hesions. Appendix  coiled  upon  itself  and  retrocecal;  measures 
about  3  cm.  in  length.  Mesenteric  lymph  nodes  somewhat  en- 
larged, pale  and  firm.  Below  the  pyloric  orifice  of  the  stomach  is 
a  dilatation  of  the  intestine  including  the  whole  course  of  the 
duodenum  and  extending  below  the  bile  duct,  giving  the  organ, 
from  its  size  and  general  appearance,  the  appearance  of  the  stom- 
ach. The  mesocolon  of  the  entire  ascending  colon,  except  a 
small  free  edge  about  0.5  cm.  in  thickness,  is  intimately  adherent 
to  the  dilated  duodenum. 

Measurements. — Circumference  of  pyloric  orifice,  2.2  cm. ; 
length  of  small  curvature  of  the  stomach,  5.8  cm.;  length  of 
greater  curvature  of  the  stomach,  16.2  cm, ;  circumference  of  the 
dilated  duodenum,  i  cm.  from  the  pylorus,  3.7  cm. ;  circumference 
of  the  dilated  duodenum,  2  cm.  from  the  pylorus,  4.8  cm. ;  length 
along  the  greater  curvature  of  the  dilated  duodenum,  18.5  cm.; 
length  along  the  lesser  curvature  of  the  dilated  duodenum,  9  cm. 
The  stricture  lies  5  cm.  below  the  papilla  of  Vater.  The  greatest 
diameter  of  the  dilated  duodenum  is  9.4  cm. 

Below  the  dilatation  is  a  stricture  which  will  not  admit  the 
smallest  probe,  but  through  which  small  amounts  of  fecal  ma- 
terial can  be  forced.     (See  illustration  on  page  817.) 

All  other  organs  normal. 

Anatomical  Diagnosis. — Congenital  duodenal  stenosis. 

Various  causes  have  been  assigned  as  etiological  factors  in 
these  congenital  anomalies.  Until  very  recently  no  satisfactory 
explanation  has  been  offered  for  the  larger  number  of  the  cases. 
In  many  instances  associated  pathological  lesions  were  considered, 
but  when  such  did  not  exist  there  was  recourse  only  to  hypothesis 
and  theory.  Silbermann,  Theremin  and  Fiedler  have  suggested 
the  idea  of  peritonitis  during  fetal  life  as  a  causative  factor. 
Fiedler  does  not  consider  that  the  absence  of  any  evidence  of 
peritonitis  is  proof  positive  that  a  peritonitis  has  never  existed, 
for  he  maintains  that  a  peritonitis  may  have  disappeared  with- 
out leaving  any  trace  of  the  original  lesion.  Such  peritonitis 
is  generally  of  syphilitic  or  tuberculous  origin.  According  to 
some  authors,  the  peritonitis  must  have  existed  before  the  third 
month,  because,  in  the  cases  examined,  where  there  was  total  oc- 
clusion of  the  intestinal  lumen,  no  bile  appeared  in  the  distal 
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portion  of  the  gut.     Where  the  syphilitic  condition  existed  so 
early  and  the  child  went  to  normal  delivery,  it  seems  strange  that 
no  other  signs  of  syphilis  were  visible,  for  in  the  cases  examined 
no  visceral  changes  were  evident.     Mauclaire's  case,  in  which  he 
ascribes  the  occlusion  to  a  tuberculous  peritonitis,  may  have  been 
the  result  of  the  volvulus  which  was  present,  the  tuberculous 
peritonitis   being  secondary.     This  is  the  view  of   Schottelius. 
Kiittner,  Gartner,  Schottelius,  Schlagel  and  Good  believe  the  con- 
dition to  be  the  result  of  volvulus.  A  few  cases  have  recently  been 
added  to  the  13  cases  due  to  volvulus  collected  by  Gartner.  There 
are  some,  however,  who  consider  the  volvulus  secondary  to  other 
conditions.     Steinthal,  Kirchner,  Marchwald  and  others  consider 
the  atresias  and  stenoses  part  of  an  intrauterine  enteritis.   March- 
wald, in  one  of  his  cases,  demonstrated  cocci  at  the  seat  of  the 
lesion.     In  a  case   reported  by  Chiari,  an  intussusception  was 
demonstrated.      Pressure    from    without    is    considered    of    im- 
portance by  others ;  for  instance,  in  a  case  reported  by  Wieder- 
hofer  an  alveolar  carcinoma  involving  the  liver  was  found,  in 
Kristeller's  case  an  enlarged  liver,  in  Hirschsprung  and  Serr's 
case  a  hypertrophic  head  of  the  pancreas,  in  Schott's  case  a  cyst 
of  the  ileocecal  fossa,  in  Nobiling's  case  formation  of  a  loop  by 
the   omphalomesenteric    artery.      As    other    factors,    Jacobi    and 
Charrier  laid  stress  on  the  formation  of  amniotic  bands  pressing 
and  occluding  the  gut.    Hess  emphasized  the  possibility  of  com- 
pression of  the  duodenum  at  the  point  where  it  pierces  the  meso- 
colon.     Wyss    and    Hammer    think    the    stenosis    is    due    to 
hypertrophic   valvulae  conniventes,   and   Bretschneider,   Hempel, 
Schellong   and    Ahlfeld   ascribe   an   influence   to   the    omphalo- 
mesenteric duct.    While  these  various  influences  may  be  of  some 
interest  in  the  production  of  these  anatomical  lesions  and  the 
various  hypotheses  and  theories  may  apply  to  a  certain  number 
of  cases,  there  are  numerous  cases  for  which  no  cause  is  evi- 
dent and  no  logical  hypothesis  can  be  offered.     An  hypothesis 
which  might  apply  to  all  cases  could  be  formulated  on  a  purely 
embryonic  basis.     Tandler,  in  a  recent  communication,  empha- 
sizes the  transitory  disappearance  of  the  lumen  of  the  intestine  in 
the  earliest  embryos.    In  studying  the  cross  sections  of  the  duo- 
denum of  a  12.5  and  14.5  mm.  embryo,  he  observed  the  lumen 
occluded  by  an  epithelial-Uke  proliferation.     He  afterward  made 
a  systematic  examination  of  11  embryos  ranging  from  thirty  to 
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sixty  days  old.  In  the  two  youngest  embryos  the  duodenum  was 
visible  with  an  open  and  unobstructed  lumen.  In  the  next  older, 
an  increase  of  the  epithelial  elements  had  begun  with  evident 
narrowing  of  the  lumen,  while  in  the  next  two  older  embryos 
the  increase  of  epithelial  cells  and  narrowing  of  the  lumen  were 
more   evident.     This   became   more   marked   in   the   next   older 
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embryo,  while  in  the  three  oldest  embryos  there  was  a  disap- 
pearance of  the  epithelial  cells  and  the  intestine  had  assumed  its 
original  appearance.  To  summarize :  In  the  youngest  embryos 
the  lumen  of  the  intestine  was  easily  visible,  but  later  the  lumen 
disappeared  on  account  of  a  proliferation  of  epithelial  cells. 
Later,  however,  the  epithelial  cells  became  absorbed  and  the  lumen 
reappeared.  If  these  observations  be  accepted,  we  may  find  an 
explanation  of  many  cases  of  atresia  and  stenosis ;  the  atresia  be- 
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ing  dependent  upon  the  nonabsorption  of  the  hyperplastic  epi- 
theUum  and  the  -stenosis  upon  its  partial  absorption. 
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DISCUSSION. 


Dr.  Jacobi. — I  can  give  the  literature  of  at  least  2  cases.  .  In 
i860  I  published  a  case  of  multiple  obstruction,  and  a  case  from 
the  practice  of  a  colleague  of  multiple  obstruction  in  which  the 
patient  lived  forty-three  days.  It  was  published  in  i860  in  the 
Neii'  York  Medical  Monthly.  At  that  time  the  cases  were  very 
rare. 
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in  Anatomy,   Harvard  Medical   School. 

Since  the  Rontgen  ray  has  been  brought  into  more  general 
use  and  since  a  special  study  has  been  made  of  the  different  in- 
fections of  the  bones,  great  advances  have  followed  our  knowl- 
edge of  the  living  pathology  of  osteomyelitis.  In  this  way  the 
primary  pathologic  conditions  in  the  bones  of  early  life  have  be- 
come more  prominent,  as  they  show  at  that  period  the  actual 
pathology,  while  the  postmortem  in  many  cases  shows  only  ter- 
minal results.  These  terminal  results  may  sometimes  be  charac- 
teristic of  the  special  infection,  but  more  often  may  represent 
conditions  which  are  the  result  of  a  number  of  entirely  different 
infectious  organisms. 

Osteomyelitis  is  in  certain  respects  the  most  important  disease 
of  the  bones  which  occurs  in  early  life.  This  is  true  on  account 
of  the  tremendous  destruction  of  bone,  either  terminating  in 
death  or  in  various  degrees  of  deformities  which  may  be  per- 
manent. The  rapidity  of  the  onset  and  the  resulting  rapid  de- 
struction of  bone  give  osteomyelitis  a  place  in  diseases  of  the 
bone  which  appendicitis  holds  in  diseases  of  the  abdomen.  In 
cases  of  appendicitis,  delay  in  operation  may  mean  death.  In 
osteomyelitis,  delay  in  diagnosis  and  operative  treatment  may 
mean  not  only  death,  but  resulting  deformities  which  cannot  be 
rectified  and  in  some  cases  mean  more  than  death. 

It  is,  therefore,  very  important  that  an  early  diagnosis  should 
be  made  and  that  operative  treatment,  if  indicated,  should  be  de- 
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cided  upon  at  once.  To  accomplish  this  early  diagnosis,  the 
Rontgen  ray  is  of  inestimable  value,  for  at  times  it  tells  us  what 
the  clinical  examination  fails  to. 

Osteomyelitis  is  a  general  disease  so  far  as  its  etiology  is  con- 
cerned, but  in  many  cases  it  can  only  be  diagnosticated  surely  by 
the  Rontgen  method.  It  is  caused  by  a  number  of  organisms ; 
mostly  by  the  staphylococcus  in  the  chronic  cases  of  low  grade, 
and  in  rapidly  septic  cases  the  streptococcus  is  most  commonly 
causative.  In  certain  cases  the  pneumococcus  occurs  and  pro- 
duces a  fairly  chronic  condition,  and  finally  the  typhoid  bacillus 
may  cause  either  an  acute  or  chronic  process. 

We  shall  not  speak  here  of  the  relation  of  the  capsule  to  the 
cortex  and  cartilage,  although  this  plays  a  great  role  in  the  deter- 
mination of  whether  the  joint  is  infected  or  not  and  whether  the 
danger  is  greater  or  less.  We  shall  merely  enunciate  the  fact  that 
the  Rontgen  ray  should  be  used  at  once  during  the  earliest  period 
of  the  symptoms,  and  that  we  should  not  be  led  astray  in  our 
diagnosis  by  thinking  that  the  case  may  be  one  of  rheumatism  or 
scorbutus,  or  even  of  tuberculosis. 

The  first  condition — rheumatism — causes  more  confusion  in 
the  mind  of  the  general  physician  than  can  possibly  any  other. 
For  this  reason  the  organism  of  osteomyelitis  has  an  opportunity 
thoroughly  to  infect  the  bone  and  often  to  such  an  extent  that 
operative  treatment  becomes  of  little  avail.  This  is  especially  the 
case  in  very  young  children,  under  two  years  of  age,  where  the 
percentage  of  cases  caused  by  infection  of  the  epiphyses  is  very 
high. 

As  in  other  severe  diseases  of  the  bone,  it  is  difficult  to  make 
a  definite  diagnosis  of  osteomyelitis  unless  examined  by  the 
Rontgen  method.  When  the  ray  is  used,  however,  the  difficulty 
is  very  greatly  lessened.  In  early  infancy  scorbutus,  and  some- 
what later  rheumatism,  are  specially  thought  of  in  connection 
with  the  diagnosis,  and  the  clinical  diagnosis  is  thus  rendered 
very  obscure. 

Infectious  osteomyelitis  may  be  single  or  multiple  in  its  first 
appearance  and  in  its  course  subacute  or  chronic. 

Aside  from  the  very  marked  clinical  signs  the  infection  of  the 
epiphyses  presents  a  characteristic  picture.  The  involvement  of 
any  of  the  bones  may  occur,  but  the  knee  is  the  most  common 
seat   of    the    infection.     The    tissues  usually  show  swelling  and 
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thickening,  the  epiphyseal  Hne  is  thickened  and  filled  in,  and  the 
shadow  surrounding  the  epiphysis  and  diaphysis  is  dense. 

The  infection  commonly  attacks  the  long  bones,  and  it  is 
usually  the  extremities  of  the  bones  which  are  involved.  Accord- 
ing to  the  site  of  the  infection  and  the  tissues  involved,  the  infec- 
tion may  be  of  the  periosteum  or  of  the  marrow.   When  the  infec- 


PLATE    I.      CASE    1. 


tion  is  seen  early,  as  by  the  aid  of  the  Rontgen  method,  the 
principal  pathological  change  is  found  in  the  periosteum.  This 
change  consists  of  thickening  and  bulging  of  the  periosteum,  with 
the  line  of  the  periosteum  less  distinctly  seen.  Again,  the  perios- 
teum may  be  thickened  and  ragged,  exposing  the  cortex. 

When  the  infection  is  of  the  marrow,  the  radiograph  shows 
very  early  in  the  process  the  infected  area  as  one  or  more  definite 
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shadows,  varying  in  size  from  a  pin-head  to  several  times  that 
size.  There  is  found  an  increased  area  of  radiobility  in  which  the 
bone  structure  is  being-  destroyed  and  absorption  of  the  Hme  salts 
is  apparently  taking  place.  In  the  subacute  and  chronic  stages  of 
osteomyelitis  the  bone  structure  shows  less  distinctly  and  is  ac- 
companied by  atrophy  below  the  point  of  infection.    This  is  not 

particularly  marked  in  size,  but 
in  quality,  and  may  determine  the 
amount  of  proliferation  of  the 
periosteum.  The  definite  areas  of 
exfoliated  bone  under  these  cir- 
cumstances are  easily  demon- 
strated. 

The  accompanying  radiographs 
illustrate  what  has  just  been 
said : — 

Plate  I.  —  Case  i.  —  Nine 
years  old.  Shows  one  of  the  ear- 
liest manifestations  of  osteo- 
myelitis. The  child  was  kicked  on 
the  tibia,  the  injury  having  taken 
place  two  days  before  being 
seen.  The  radiograph  was  taken 
on  the  third  day  and  showed  an 
increased  radiobility  of  bone  about 
one  inch  below  the  epiphyseal  line 
of  the  tibia,  and  below  this  a 
slightly  boggy  periosteum  running 
down  almost  the  whole  length  of 
the  tibia,  especially  in  front,  and 
showing  evidently  an  exudation  of 
fluid  under  the  periosteum,  proved 
later  by  operation  not  to  be  blood. 
The  clinical  symptoms  were  extreme  pain,  swelling,  no  fluctua- 
tion or  redness,  tenderness,  and  var^nng  temperature. 

Plate  II. — Case  i. — Plate  II.  shows  the  same  case.  Owing 
to  delay  in  making  a  correct  diagnosis,  operation  was  postponed 
until  infection  had  taken  place,  and  the  process  went  on  to  such 
an  extent  that  the  whole  bone  was  involved.  The  plate  shows 
proliferation  of  the  periosteum,  with  formation  of  sequestra. 


PLATE   U.      CASE    1. 
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This  case  was  evidently  one  of  simple  trauma  in  the  begin- 
ning, and  if  it  had  been  recognized  that  an  early  infection  had 
taken  place  operative  treatment  would  have  been  very  simple  and 
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would  have  preserved  the  leg  from  the  extensive  lesions'  shown 
in  the  radiograph. 

Plate  III. — Case  2. — Ten  years  old.     Entered  the  hospital 
for  rhetfmatism.     Symptoms  were  referred  to  knee  joint,  where 
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there  was  swelling  and  tenderness,  but  nothing  localized  in  the 
lower  part  of  the  femur.  The  radiograph  showed  increased  radio- 
bility  of  the  diaphysis  of  the  femur,  with  proliferation  of  the  peri- 
osteum.   Operation  was  delayed  too  long  and  the  infection  went 


PLATE   IV.      CASE   3. 


on  so  far  that  the  disease  lasted  for  over  a  year.  Several  opera- 
tions had  to  be  performed  for  the  removal  of  sequestra,  and  al- 
though the  child  finally  recovered,  it  was  left  with  irreparable 
deformity. 
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Plate  III.  shows  the  final  results  in  this  case,  namely,  seques- 
tra, which  had  to  be  removed,  leaving  a  deformity. 

Plate  IV. — Case  3. — Five  years  old.  There  was  a  history 
of  swelling,  with  slight  limitation  of  motion  and  pain  about  the 
hip.  It  was  sent  to  the  hospital  with  a  diagnosis  of  tuberculosis 
of  the  hip.     The  radiograph  showed  an  infiltration,  with  abscess 


PLATE   V.      CASE  4. 


formation  resulting  from  infection  of  the  neck  of  the  femur,  with 
proliferation  of  the  periosteum  about  midway  between  the  greater 
and  lesser  trochanter  and  epiphyseal  line.  There  was  here  also 
an  area  of  increased  radiobility. 

Plate  V. — Case  4. — Twelve  years  old.  The  plate  of  this 
case  shows  the  permanent  results  of  acute  osteomyelitis  of  the 
femur.    It  was  treated  for  tuberculosis  of  the  hip,  and  all  of  the 
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destruction  took  place  within  two  or  three  months.  An  early  op- 
eration would  have  obviated  this  result. 

For  purposes  of  differential  diagnosis,  the  process  was  as- 
pirated and  on  examination  showed  a  staphylococcus  infection. 

In  all  cases  where  the  diagnosis  is  not  clear,  we  should  never 
disregard  the  fact  that  we  have  in  the  Riintgen  method  a  means 
by  which  we  can  clearly  understand  the  case  and  know  at  a  very 
early  period  whether  operation  is  indicated  or  not. 

All  the  above  radiographs  were  taken  at  the  Children's  Hos- 
pital, Boston. 


DISCUSSION. 


Dr.  Adams. — I  think  Dr.  Rotch's  paper  illustrates  the  fact 
that  many  times  physicians  are  as  competent  to  make  these  diagno- 
ses as  the  surgeons  and  laboratory  men.  Too  often  we  get  panicky 
and  turn  over  a  case  to  the  surgeon  without  thoroughly  investi- 
gating it  from  the  medical  standpoint.  In  many  of  these  cases, 
it  seems  to  me,  it  would  have  been  better  if  the  physician  had  in- 
sisted upon  having  every  means  of  diagnosis  employed  rather 
than  accepting  the  dictum  of  the  surgeon.  We  know  that  too 
often  the  nature  of  the  disease  is  accepted  as  determined  by 
laboratory  methods,  thereby  completely  cutting  out  clinical  ob- 
servation. While  I  do  not  wish  in  any  manner  to  be  understood 
as  detracting  from  the  value  of  laboratory  methods,  still  I  believe 
that  clinical  methods  should  never  be  lost  sight  of  in  formulating 
a  diagnosis.  We  know  how  prone  many  physicians  are,  the 
moment  the  slightest  difficulty  arises,  to  accept  the  diagnosis 
made  by  the  laboratory,  instead  of  interpreting  the  report  from 
the  laboratory  in  its  bearing  upon  the  clinical  facts. 

These  cases  illustrate  a  point  of  primary  importance  to  us — 
the  value  of  investigating  for  ourselves  with  every  means  at  our 
command.  On  the  other  hand,  it  would  seem  to  be  rather  a 
severe  criticism  on  somebody  if  these  cases  represent  the  work 
of  intelligent  practitioners.  Some  of  it  is  certainly  reprehensible. 
That  a  man  should  accept  a  wrong  diagnosis  in  a  case  of  fracture 
without  using  the  means  which  is  almost  certain  to  detect  it,  or 
exclude  it,  is  reprehensible. 

Dr.  Churchill. — In  connection  with  these  cases  of  osteo- 
myelitis, I  had  a  very  interesting  case,  a  little  girl  of  eight,  who 
had  multiple  osteomyelitis  following  a  severe  typhoid :  osteo- 
myelitis of  both  tibiae,  both  radii,  and  some  swelling  on  the  fore- 
head supposed  to  be  of  the  same  nature.  Dr.  A.  D.  Bevan  oper- 
ated upon  both  tibiae  and  both  radii,  and  the  pus  obtained  from  all 
showed  pure  culture  of  the  typhoid  bacillus. 
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Another  interesting  point  about  this  case  was  that  there  was 
as  a  compHcation  a  lobar  pneumonia.  I  was  not  called  to  see  the 
child  until  the  seventh  day,  and  then  because  the  child  had  been 
out  of  sorts  for  a  week  and  had  become  suddenly  worse  the  day 
before.  The  history  of  the  case  during  the  first  week  suggested 
the  possibility  of  typhoid  and  yet  there  were  perfectly  plain  signs 
of  pneumonia,  and  no  enlarged  spleen  or  rose  spots.  Blood  ex- 
amination cleared  the  case  up,  a  positive  Widal  reaction  being 
obtained  on  the  eighth  day.  Another  interesting  condition  of  the 
blood  was  a  white  count  of  10,000  on  this  same  day  (eighth),  a 
"draw"  between  the  pneumococcus  infection  trying  to  increase 
the  white  cells  and  the  typhoid  infection  trying  to  diminish  them. 

Dr.  La  Fetra. — Cases  of  osteomyelitis  in  young  children 
are  not  so  very  infrequent.  In  the  last  five  years  I  have  seen 
eight.  It  is  comparatively  easy  to  make  the  diagnosis  when  the 
disease  is  below  the  knee  or  in  the  arm,  but  when  a  patient  ap- 
pears with  pain  and  swelling  in  one  hip  it  is  more  difficult.  The 
majority  of  the  cases  I  have  seen  turned  out  to  be  osteomyelitis 
of  the  femur.  Early  operation  in  these  cases  will  save  both  life 
and  limb. 

Dr.  Rotch. — I  do  not  wish  to  be  misunderstood  as  to  my  at- 
titude toward  the  surgeons,  or  toward  the  laboratory  workers. 
What  we  want  from  the  laboratory  men  is  an  exact  report.  When 
they  examine  a  specimen  of  milk,  for  instance,  they  are  apt  to 
report  that  it  is  a  good  or  a  poor  milk,  and  what  they  call  poor 
may  be  just  what  we  want.  But  I  am  not  in  the  position  of 
agreeing  with  Dr.  Adams  that  the  reports  of  their  diagnoses  are 
impertinences.  In  a  great  many  cases  I  want  the  diagnosis  from 
the  laboratory,  because  it  is  an  expert  opinion.  I  cannot  pretend 
to  give  an  expert  opinion  on  an  examination  of  urine  or  blood ; 
we  must  have  the  expert  to  do  this  for  us.  So  I  do  not  feel  quite 
as  strongly  as  does  Dr.  Adams  on  this  point.  In  the  case  of  a 
blood  examination,  I  want  the  opinion  of  the  laboratory  man  as 
to  whether  it  is  a  case  of  pernicious  anemia  or  not.  I  wish  to 
say  that  I  have  the  strongest  faith  in  surgeons,  and  we  should 
understand  that  we  must  work  together.  I  am  working  among 
my  medical  cases,  the  surgeon  is  working  in  his  branch,  and  the 
laboratory  man  in  his.  Each  is  an  expert  in  his  special  line,  and 
it  is  only  by  a  combination  of  all  that  the  best  results  can  be  ob- 
tained. 

In  the  first  of  these  cases,  the  surgeon  who  saw  the  patient 
had  no  means  of  taking  an  X-ray  and  it  was  sent  in  as  a  case  of 
osteomyelitis.  We  all  know  that  an  osteomyelitis  may  very 
readily  obscure  a  fracture,  and  in  this  case  there  were  the  clinical 
signs  of  a  chronic  osteomyelitis.  Sometimes  these  conditions  can- 
not be  detected  bv  the  surgeon  clinically,  but  need  the  X-ray. 


THE  SYMPTOMS  OF  STATUS  LYMPHATICUS  IN 
INFANTS  AND  YOUNG  CHILDREN. 

BY  JOHN   ROWLAND,   M.D., 
New   York. 

A  very  extensive  literature  exists  upon  the  subject  of  enlarge- 
ment of  the  thymus  gland  and  its  connection  with  sudden  death 
or  with  death  without  other  lesions  sufficient  to  account  for  such 
a  result.  Almost  all  of  this,  however,  deals  with  the  pathological 
findings  and  with  arguments  for  and  against  the  possibility  of 
death  being  caused  by  the  mechanical  pressure  of  the  thymus 
gland. 

In  the  beginning  of  the  last  century  Millard's  and  Kopp's 
thymic  asthma  occupied  much  of  the  attention  of  ph)'sicians  in 
every  country  and  it  was  endlessly  discussed  until  Friedleben  by 
his  dictum,  "Es  giebt  kein  Asthma  thymicum,"  put  a  stop  to  al- 
most all  mention  of  it  for  several  decades.  More  recently  the  sub- 
ject has  been  renewed  with  the  chief  emphasis  upon  its  pathologi- 
cal side.  This  is  not  strange,  in  view  of  the  fact  that  the  majority 
of  these  patients  die  sudden  deaths  and  hence  are  seen  by  patholo- 
gists rather  than  by  clinicians. 

The  peculiar  advantages  afforded  at  the  New  York  Foundling 
Hospital  have  given  me  the  opportunity  during  the  last  eight 
years  to  observe  more  than  25  of  these  cases,  many  of  them  clini- 
cally as  well  as  postmortem. 

It  is  necessary  at  the  outset  to  define  what  is  to  be  considered 
an  abnormal  enlargement  of  the  thymus  gland.  This  point  has 
been  debated  without  limit.  Observers  have  varied  greatly  in 
their  estimate  of  its  normal  weight  and  many  have  used  Fried- 
leben's  statistics,  almost  always  misquoting  him,  for  he  distinctly 
says  in  regard  to  one  of  his  tables  that  the  averages  were  made  up 
by  weighing  the  glands  of  only  healthy,  well-nourished  individ- 
uals who  had  suffered  sudden  death.  Of  course,  in  this  way  were 
included  the  enlarged  glands  of  those  cases  now  under  discussion. 

The  extensive  observations  of  Bovaird  and  Nicoll  obtained  by 
weighing  the  glands  of  495  children  under  the  age  of  five  years 
have  shown  that  the  average  weight  of  the  thymus  gland  at 
autopsy  is,  during  the  first  two  years,  about  6  grams,  and  that 
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this  gland  does  not  apparently  increase  in  size  during  the  first 
two  years,  but  at  the  end  of  that  time  diminishes  somewhat. 
These  findings  are  also  almost  in  accord  with  similar  observations 
made  by  Friedleben.  We  may  consider,  therefore,  any  gland 
weighing  more  than  lo  grams  distinctly  pathological ;  but  in  or- 
der to  err  on  the  side  of  conservatism,  I  have  only  included  in 
these  observations  those  children  with  glands  weighing  at  least 
15  grams. 

The  autopsy  appearance  of  this  condition  is  well  known.  The 
thymus  gland  is  very  greatly  enlarged  and  is  at  once  the  striking 
feature  of  the  case.  It  extends  from  a  short  distance  below  the 
thyroid,  so  low  in  marked  cases  as  almost  to  cover  the  heart. 
Usually  consisting  of  two  lateral  lobes,  there  may  be  a  well-de- 
veloped third  lobe.  The  weight  varies  from  slightly  above  normal 
to  40  grams  or  more.  No  clear  evidences  of  compression  of 
trachea  or  bronchi  have  I  ever  seen  and  they  have  been  but  sel- 
dom reported.  A  few  very  small  hemorrhages  may  appear  on  the 
surface  of  the  gland ;  these  are  also  to  be  seen  in  sections,  and 
there  may  be  found  one  or  more  pockets  containing  a  few  drops 
of  gelatinous  pseudo-pus,  socalled  thymic  abscesses.  All  the 
lymphoid  tissue  of  the  body  is  hyperplastic,  the  tonsils  and  ade- 
noids, the  superficial  as  well  as  the  deep  lymph  nodes.  The  spleen 
usually  shows  a  great  enlargement  from  one  and  one-half  to  three 
times  its  normal  size,  and  in  its  cross  section  are  seen  the  very 
greatly  enlarged  Malpighian  bodies  standing  out  like  sago  grains, 
Peyer's  patches  and  the  solitary  follicles  of  the  intestines  also  par- 
ticipate in  the  process.  A  microscopical  examination  shows  noth- 
ing characteristic ;  the  changes  are  merely  a  hyperplasia  of  struc- 
tures normally  present.  The  enlargement  of  the  thymus  gland  is 
the  characteristic  finding;  a  great  enlargement  of  this  may  be 
found  without  much  involvement  of  the  other  lymphoid  struc- 
tures, but  a  great  hyperplasia  elsewhere  and  not  in  the  thymus 
is  practically  never  seen. 

The  symptoms  exhibited  by  children  suffering  from  this  con- 
dition are  many,  but  it  seems  to  me  that  they  enable  us  to  make 
a  division  into  several  different  classes.  The  first  one  is  charac- 
terized by  sudden  death  with  or  without  some  trifling  shock,  such 
as  the  beginning  of  anesthesia  or  the  giving  of  antitoxin.  There 
are  practically  no  symptoms.  The  child  turns  over  and  dies  or  is 
found  dead  in  bed ;  sometimes  there  is  a  cry,  a  slight  convulsion 
or  cyanosis.     This  is  by  no  means  rare;  in  fact,  it  is  very  com- 
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mon.  Dudgeon,  with  a  large  experience  in  London,  referring  to 
the  many  children  "found  dead"  who  come  into  the  coroner's 
hands  with  the  diagnosis  of  "overlying"  by  their  mothers,  says 
that  in  his  experience  most  of  these  are  good  examples  of  the 
lymphatic  diathesis.  Of  this  class,  it  is  not  necessary  for  me  to 
describe  personal  cases,  though  I  have  performed  autopsies  on 
several  who  have  died  practically  without  a  struggle,  when  lying 
on  a  bed  or  in  the  arms  of  their  mothers  or  nurses.  These  babies 
have  all  been  fat  and  well  nourished.  At  times  the  fatal  result 
is  delayed  somewhat  longer  and  the  cyanosis  and  rapid  respiration 
may  be  noticed  for  five  minutes  or  more.  Careful  inquiry  has 
failed  to  satisfy  me,  however,  that  these  children  have  presented 
symptoms  of  tracheal  obstruction. 

The  second  class  presents  the  most  characteristic  symptoms, 
and  from  these,  at  times,  we  are  enabled  to  make  an  accurate 
diagnosis.  These  children  are  usually  well  nourished,  but  not  al- 
ways so,  and  frequently  rachitic.  With  or  without  some  slight 
previous  indisposition,  the  child  suddenly  becomes  ver\'  ill.  There 
may  be  vomiting  or  slight  diarrhea,  but  the  digestive  symptoms 
are  always  in  the  background.  The  respiratory  symptoms  are 
prominent;  there  is  usually  very  rapid,  gasping  respiration  with 
cyanosis  which  may  be  marked ;  occasionally  there  is  an  incessant 
cough.  The  dyspnea  is  out  of  all  proportion  to  the  physical 
signs ;  these  consist  usually  of  a  few  scattered  rales,  increasing  in 
number  as  the  heart  grows  weaker.  The  child  is  generally  uncon- 
scious ;  attacks  of  convulsions  are  usually  seen  and  often  are  con- 
tinuous. The  pulse  is  of  fair  force  at  first,  but  becomes  very 
rapid  and  feeble  toward  the  close.  The  temperature  is,  in  the 
great  majority  of  cases,  very  high,  104°  F.  to  107°  F.,  or  even 
higher.  It  is  somewhat  affected  by  efforts  to  reduce  it,  but  soon 
rises  again.  The  dyspnea  is  not  an  obstructive  dyspnea.  These 
symptoms  last  from  a  few  hours  to  thirty-six  or  forty-eight  hours, 
the  usual  length  being  about  twelve  hours.  The  breathing  be- 
comes more  rapid,  the  temperature  rises  constantly,  sometimes  to 
109°  F. ;  the  pulse  becomes  more  feeble  and  eventually  the  child 
dies,  the  convulsions  often  persisting  to  the  end.  Such  a  case 
would  pass  as  a  good  example  of  acute  congestive  bronchopneu- 
monia, and  as  such,  I  believe,  they  are  usually  considered.  The 
striking  points  are  the  dyspnea  and  cyanosis  without  sufficient 
pulmonary  involvement  to  explain  them,  the  convulsions  and  the 
very  high  temperature. 


54         Howland:    The  Symptoms  of  Status  Lymphaticus. 

A  history  will  illustrate  this  better  than  I  can  describe  it : — 

F.  U.,  a  well-nourished  child,  four  months  old,  was  returned 
to  the  Asylum  one  afternoon  with  a  slight  coryza.  His  tempera- 
ture was  normal.  At  four  o'clock  the  following  morning  he  sud- 
denly developed  dyspnea  with  rapid  respirations,  80  or  more  to  the 
minute,  his  pulse  was  feeble  and  very  rapid  and  he  was  much 
prostrated.  His  temperature  was  104°  F.  and  rose  in  a  few  hours 
to  106°  F.  There  were  a  few  subcrepitant  rales  at  the  bases  of 
his  chest  behind.  He  responded  fairly  well  for  a  short  time  to 
stimulation  and  his  temperature  was  reduced  by  cold  packs  but 
rapidly  rose  again,  the  cyanosis  deepened,  twitching,  and  finally 
convulsions  came  on  and  he  died  twenty-three  hours  after  the 
beginning  of  symptoms.  The  autopsy  showed  a  thymus  gland 
w^eighing  23  grams,  an  increase  in  the  other  lymphoid  structure? 
and  nothing  else  abnormal. 

More  difficult  of  diagnosis  are  those  cases  that  run  a  pro- 
longed course  with  a  gradual  onset.  The  symptoms,  when  fully 
developed,  are, -moreover,  not  distinctive.  There  are  attacks  of 
dyspnea  lasting  minutes  or  hours,  alternating  with  periods  of 
easy  breathing.  No  explanation  for  the  dyspnea  can  be  found 
and  cyanosis  of  all  grades  of  severity  may  accompany  it.  There 
may  be  at  times  entire  cessation  of  breathing  for  a  short  period 
with  most  intense  cyanosis.  The  lungs  are  clear  and  intubation 
and  tracheotomy,  that  have  often  been  performed,  have  not  had 
the  slightest  effect  in  relieving  dyspnea.  In  the  periods  of  quiet 
breathing,  however,  the  respiration  and  pulse  may  be  irregular, 
jnd  this  may  lead  to  the  diagnosis  of  tuberculous  meningitis. 
The  temperature  is  usually  low,  100°  F.-i02°  F.,  sometimes  even 
subnormal.  The  children  are  more  or  less  stupid  and  convul- 
sions may  occur  at  any  time,  but  are  more  common  at  the  close, 
death  frequently  taking  place  in  the  midst  of  one. 

An  example  of  this  class  is  the  following: — 

A  well-nourished  boy,  seven  months  old,  was  admitted  to  the 
hospital  for  convulsions.  Two  nights  before  admission  he  had 
had  eight  convulsions  in  the  course  of  as  many  hours.  He  was 
free  from  these  for  twenty-four  hours  and  then  they  began  again. 
After  admission  he  had  several  short  general  convulsions,  and 
between  them  was  somewhat  rigid.  He  vomited  most  of  his  food. 
Sodium  bromid  controlled  his  convulsions  somewhat,  but  he  was 
very  restless  and  had  much  twitching.  With  the  exception  of 
the  vomiting,  which  ceased  after  three   or   four  days,   the  digestive 
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symptoms  were  never  marked.  His  stools  were  always  good. 
His  temperature  varied  between  98y2°  F.  and  ioiy2°  F. ;  it  was 
usually  between  99°  F.  and  100°  F.  On  January  8th,  three  days 
after  admission,  he  had  much  dyspnea,  was  cyanosed,  and  his 
pulse  became  weak  and  irregular.  His  recovery  from  this  was 
rapid.  Two  days  later  he  had  another  cyanotic  attack  which 
lasted  eight  minutes,  and  still  another  lasting  five  minutes. 
Thereafter  the  attacks  of  cyanosis  became  more  frequent,  six  or 
eight  in  the  course  of  twenty-four  hours.  He  seemed  somewhat 
hyperesthetic,  but  lay  quiet  unless  disturbed.  He  coughed  some- 
what and  there  were  scattered  rales  in  his  chest,  but  at  no  time 
was  there  consolidation.  The  attacks  of  cyanosis,  with  occa- 
sional slight  convulsions,  increased  in  frequency  until  January 
14th,  when  he  had  a  very  restless  night.  He  cried  a  great  deal, 
but  eventually  went  to  sleep  and  slept  quietly  for  nine  and  one- 
half  hours  and  then  suddenly  died,  nine  days  after  the  beginning 
of  symptoms. 

At  autopsy  nothing  abnormal  was  found  except  anemia  of  the 
brain  and  a  very  much  enlarged  thymus  gland,  with  the  other 
evidences  of  the  lymphatic  diathesis. 

The  frequency  of  enlarged  thymus  has  often  been  remarked 
at  autopsies  on  diphtheria  patients.  Daut..  from  Escherich's  clinic, 
and  others  have  called  attention  to  this  fact.  Elser  found  this 
to  obtain  also  with  epidemic  cerebrospinal  meningitis.  This  is 
also  true  with  other  diseases,  and  in  some  their  course  is  de- 
cidedly modified  by  the  lymphatic  state.  There  can  be  no  doubt 
that  this  means  that  such  children  are  less  resistant  to  infection 
and  succumb  easily. 

Thus :  A  well-nourished  child,  seven  and  one-half  months  old, 
vomited  once  or  twice  and  had  rather  frequent  green  stools.  Her 
temperature  was  102°  F,  when  she  was  brought  to  the  hospital. 
The  fever  rose  to  104°  F.  and  her  condition  became  correspond- 
ingly worse.  The  following  day  there  was  only  one  movement, 
not  of  a  bad  character  and  no  vomiting,  but  her  temperature  rose 
to  108°  F.  and  the  child  died.  At  postmortem  there  was  found 
a  beginning  ileocolitis  and  also  a  decidedly  enlarged  thymus. 

A  much  rarer  form  in  children  is  that  associated  with  purpuric 
symptoms,  hemorrhages  into  the  skin  and  elsewhere.  Acland 
and  Lochte  have  described  such  cases  in  young  adults.  I  saw 
the  following  in  a  child : — 

A  well-nourished  but  anemic  boy,  four  years  old  and  slightly 
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deficient  mentally,  was  considered  in  perfect  health  until  the 
morning  of  August  4th,  when  after  being  lifted  out  of  bed  he 
could  not  stand  and  fell  to  the  floor.  It  was  then  noticed  that  he 
could  not  use  his  right  hand  or  leg.  His  throat  was  red  and  he 
had  a  slight  hemorrhage  over  his  right  tonsil.  On  the  right  cheek 
there  was  an  ecchymotic  spot  about  the  size  of  a  half  dollar. 
There  was  no  history  of  injury.  Scattered  over  his  back  were 
several  ecchymotic  spots,  ranging  in  size  from  a  quarter  to  a  ten- 
cent  piece.  His  gums  were  soft,  spongy  and  bled  easily.  His 
pupils  were  equal  and  reacted  sluggishly.  There  were  marked 
weakness  of  the  right  arm  and  inability  to  use  his  hands  well. 
His  right  leg  was  more  affected  than  the  arm  and  both  wrist  jerk 
and  patellar  reflex  were  exaggerated.  The  case  was  considered 
one  of  purpura  with  probably  a  meningeal  hemorrhage.  He  was 
treated  for  such.  In  the  course  of  the  next  few  days  Hfe  bled  quite 
freely  from  his  gums,  his  stools  contained  blood  and  his  urine 
albumin  and  casts.  His  temperature  was  low,  never  higher  than 
loof  °  F.,  but  his  heart's  action  was  always  poor  and  always  rapid, 
as  high  as  140  and  more.  The  hemorrhages  ceased  for  a  time 
and  then  began  again  and  a  hemic  murmur  developed.  On 
August  1 8th,  two  weeks  after  the  onset,  he  had  an  attack  of 
dyspnea  and  began  to  be  rather  more  dull  mentally.  The  dyspnea 
repeated  itself  from  time  to  time.  He  became  so  comatose  as  to 
refuse  food  and  had  to  be  fed  by  gavage.  Finally,  on  the  twenty- 
first  day  of  his  illness,  he  had  a  sudden  attack  of  dyspnea, 
throughout  which  his  heart's  action  was  good ;  he  rallied  from 
this,  but  another  attack  shortly  after  was  fatal. 

His  white  blood  cells  were  counted  once  and  were  19,600. 
No  differential  count  was  made. 

At  autopsy  a  thymus  weighing  22  grams  was  found  with 
great  hypertrophy  of  the  lymphoid  tissue  of  the  spleen,  the  in- 
testines and  the  lymph  nodes.  His  nervous  system  was  absolutely 
normal.  Microscopically,  there  was  no  change  suggesting 
leukemia. 

There  remains  but  to  mention  those  infrequent  cases  in  which 
the  thymus  acts  the  part  of  a  tumor  obstructing  respiration  and 
causing  constant  dyspnea  as  opiposed  to  intermittent  dyspnea, 
which  is  one  of  the  distinguishing  features  of  the  other  form.s. 
There  are  several  cases  of  recovery  on  record  after  the  drawing 
up  of  this  gland  out  of  the  mediastinum  or  the  removal  of  the 
whole  or  of  part  of  the  thymus.     These  patients  have  no  symp- 
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toms  beyond  constant  dyspnea,  existing  for  a  long  time,  perhaps 
even  from  birth,  and  the  usual  results  of  compression  of  the 
trachea. 

In  these  different  classes  of  cases  two  symptoms  stand  out 
prominently — dyspnea  and  convulsions.  The  dyspnea,  however, 
is  seldom  of  such  a  type  as  to  suggest  obstruction ;  it  is  rather 
such  a  dyspnea  as  one  sees  in  pneumonia :  the  stridor  is  lacking 
and  there  is  but  a  moderate  retraction  of  the  soft  parts.  The 
difficulty  in  breathing,  moreover,  comes  and  goes,  disappearing 
and  reappearing  with  great  rapidity.  It  seems  impossible  to  be- 
lieve that  any  actual  obstruction  could  appear  and  disappear  so 
rapidly.  In  the  cases  dying  in  the  hospital,  or  out  of  it,  I 
have  made  careful  inquiry  to  obtain  anything  suggesting  symp- 
toms of  suffocation,  but  have  been  unable  to  elicit  any,  and  in  sev- 
eral instances  these,  had  they  been  present,  could  not  have  failed  to 
have  been  noted,  for  some  of  the  children  died  in  their  mothers' 
or  nurses'  arms.  In  those  cases  presenting  symptoms  for  a  longer 
period  of  time  the  same  has  been  true,  though  the  dyspnea  has 
been  at  times  so  extreme  that  operative  measures  have  been  taken 
to  relieve  it,  but  without  avail.  I  saw  the  case  reported  by  Bovaird 
that  died  from  the  compression  of  a  fatty  and  fibrous  tumor  upon 
the  trachea  just  above  the  sternum.  The  dyspnea  in  this  instance 
was  tremendous,  totally  different  from  that  in  any  of  the  thymus 
cases  I  have  seen  and,  nevertheless,  the  tumor  was  in  almost  the 
same  position  as  that  of  an  enlarged  thymus.  Moreover,  in  the 
victims  of  status  lymphaticus  the  evidences  of  compression  upon 
other  structures,  such  as  the  veins,  with  the  cyanosis  which  one 
would  expect  to  be  intense  in  the  head  and  neck  and  upper  ex- 
tremities, are  entirely  lacking.  The  cyanosis  frequently  present 
is  of  a  mild  grade  and  uniform  in  its  distribution. 

It  seems  to  me  that  the  negative  evidence  furnished  by  our 
experience  at  the  Willard  Parker  Hospital  is  of  value.  We  have 
in  the  course  of  each  year  all  varieties  of  obstructive  dyspnea  to 
deal  with,  retropharyngeal  abscess,  edema  of  the  glottis,  etc.  The 
patients  are  sent  in  not  on  account  of  diphtheria,  but  f6r  their 
urgent  dyspnea,  and  yet  I  have  never  seen  or  heard  of  a  case 
treated  there  for  obstruction  caused  by  a  large  thymus. 

I  can  add  nothing  to  the  postmortem  proofs  against  obstruc- 
tion as  a  cause  of  death  so  thoroughly  expressed  by  Paltauf,  but 
am  led  to  dwell  on  the  clinical  evidence  against  this  position  by 
the  article  of  Warthin  which  has  recently  appeared.     He  says 
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that  "The  symptom  of  chief  importance  is  the  respiratory  stridor 
resulting  from  tracheal  compression" ;  that  "in  those  cases  in 
which  the  child  is  found  dead  the  phenomena  of  thymic  asthma 
most  probably  preceded  death,"  and  that  "all  the  symptoms  and 
all  the  operative  and  pathological  evidence  point  to  suffocation 
resulting  from  tracheal  stenosis  as  the  chief,  if  not  the  only,  cause 
of  death."  With  the  exception  of  those  rare  cases  cured  or 
capable  of  cure  by  drawing  up  the  thymus,  I  believe  these  state- 
ments erroneous. 

The  other  explanations  that  have  been  advanced  as  to  the 
cause  of  death  are,  up  to  the  present  time,  pure  hypotheses.  None 
of  them  rests  upon  any  anatomical  or  experimental  evidence. 
Svehla  injected  aqueous  extracts  of  normal  and  hypertrophied 
glands  intravenously  and  claimed  to  have  obtained  striking  effects 
on  blood  pressure  and  cardiac  paralysis.  His  results  have  not 
been  confirmed.  Dr.  A.  N.  Richards  and  I  tested  the  toxicity 
of  an  enlarged  thymus.  The  gland,  which  weighed  15  grams,  was 
completely  crushed  after  freezing  with  liquid  air  until  no  cells 
were  left  intact.  The  powder  was  suspended  in  salt  solution  and 
6  grams  of  this  injected  into  each  peritoneal  cavity  of  two  kittens. 
There  were  no  symptoms  noticed  after  this. 

We  endeavored  to  produce  cytotoxins  for  this  gland  as  Flex- 
ner  did  for  lymphatic  glands  and  bone  marrow.  Our  results  were 
negative,  as  were  also  Moorhead's  in  England. 

We  have  undertaken  experiments  to  test  the  autolytic  power 
of  the  organs  and  the  toxicity  of  the  blood,  but  thus  far  have 
obtained  no  positive  results. 


DISCUSSION. 


Dr.  Blackader. — I  desire  to  express  my  thanks  to  Dr.  How- 
land  for  his  interesting  and  valuable  paper.  It  has  a  special  inter- 
est to  me,  as  I  had  some  years  ago  an  unfortunate  experience 
with  the  infant  child  of  a  confrere.  It  was  placed  under  my  care 
when  about  three  months  old.  Maternal  feeding  had  been  discon- 
tinued on  account  of  the  mother's  ill-health,  and  I  experienced 
much  difficulty  in  arranging  a  suitable  food  owing  to  the  low  fat 
percentage  possible  of  digestion  by  the  infant.  Nutrition  was  also 
impaired  by  a  severe  feverish  attack  of  an  influenzal  nature.  It 
had  scarcely  recovered  from  this  attack  when  the  mother  was  or- 
dered to  Saranac  and  took  the  child  with  her.  A  few  weeks 
elapsed,  during  which  the  child  was  regarded  as  thriving,  when  I 
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was  hurriedly  sent  for.  I  found  the  child  suffering  from  a 
marked  dyspnea  and  feeble  pulse,  but  without  any  physical  signs 
in  the  chest  to  account  for  the  dyspnea  except  an  enlargement  of 
the  area  of  thymic  dullness.  To  assist  the  nurse  in  charge,  who 
had  been  with  the  infant  almost  from  its  birth,  I  sent  a  second 
from  Montreal,  but  the  child  died  suddenly  soon  after  the  new 
nurse  had  taken  charge.  The  mother  thought  that  the  strange 
face  precipitated  the  fatal  ending.  The  autopsy  revealed  the  cor- 
rectness of  my  diagnosis.  There  was  no  bronchitis  or  pneumonia, 
but  an  enlarged  thymus  was  found,  w^eighing  22  grams.  There 
were,  however,  no  signs  of  any  pressure  on  the  trachea,  a  fact 
which  raised  the  doubt  whether  this  enlarged  thymus  was  the  true 
cause  of  the  dyspnea.  I  am  therefore  ver}^  glad  to  hear  Dr.  How- 
land's  opinion  upon  this  class  of  cases. 

Dr.  Rotch. — We  are  much  indebted  to  Dr.  Howland  for  this 
paper,  because  it  is  a  subject  that  needs  to  be  studied,  and  knowl- 
edge of  it  should  be  more  widespread.  I  do  not  think  that,  as  a 
rule,  the  practitioner  recognizes  these  cases.  We  have  cases  of 
sudden  death,  sometimes  making  a  diagnosis  of  this  condition, 
and  at  other  times  being  uncertain.  A  number  of  times  I  have 
not  been  able  to  have  an  autopsy,  and  the  fact  that  Dr.  Howland 
did  have  such  opportunity  makes  the  report  very  satisfactory.  It 
will  make  us  all  feel  very  much  more  comfortable  about  our 
cases. 

Dr.  Hamill. — I  was  glad  to  hear  Dr.  Howland  adopt  the 
view  that  these  cases  are  of  toxic  origin.  It  has  seemed  to  me 
that  corroborative  evidence  is  to  be  found  in  the  similarity  be- 
tw-een  the  symptomatology  of  the  infections  of  the  newborn  and 
that  of  the  condition  to  which  he  has  referred.  The  seemingly 
obstructive  dyspnea,  the  cyanosis,  the  fever,  the  occurrence  of  con- 
vulsive seizures,  and  the  intermittence  of  the  attacks  form  a  clini- 
cal picture  common  to  the  two  conditions. 

I  should  like  to  ask  Dr.  Howland  if  he  has  seen  any  of  these 
cases  recover.  While  we  have  looked  upon  infections  of  the  new- 
born as  very  fatal,  I  have,  nevertheless,  seen  cases  of  streptococcic 
infection  w-ith  very  severe  symptoms  recover.  I  have  also  seen 
cases  of  mild  infection  running  a  mild  course,  ending  in  recovery. 
I  see  no  reason  why  some  of  these  cases  of  socalled  status  lymph- 
aticus  should  not  be  of  mild  degree  and  recover. 

Dr.  Howland. — With  the  exception  of  those  cases  in  which 
the  thymus  glands  acted  as  foreign  bodies,  obstructing  the 
respiration  and  wdiich  were  cured  by  operation,  I  know  of  no  posi- 
tive recoveries.  It  is  more  than  likely  that  children  suffering 
from  the  condition  known  as  status  lymphaticus  have  recovered, 
and,  indeed,  I  saw  one  that  I  thought  did  this ;  but,  as  there  are  no 
positive  evidences  of  this  condition  other  than  the  postmortem 
evidences,  one  can  never  be  absolutely  sure. 


THE  USE  IN  PRACTICE  OF  THE  THEORETICAL  RE- 
SOURCES PROVIDED  BY  PERCENTAGE  FEEDING. 

BY  CHARLES  HUNTER  DUNN,   M.D., 

Boston,   Mass. 

The  problem  of  the  artificial  feeding  of  infants  has  long 
formed  one  of  the  chief  subjects  which  have  engaged  the  earnest 
study  of  pediatrists,  with  the  result  that  our  theoretical  knowledge 
of  underlying  principles  has  been  greatly  enlarged.  The  chief 
step  in  advance  has  been  the  recognition  of  the  chemical  nature  of 
the  problem,  and  the  general  principle  of  percentage  feeding. 
This  principle,  by  which  cow's  milk  is  so  modified  that  the  percent- 
ages of  its  chief  component  elements  are  rearranged,  owes  its  in- 
ception to  the  study  of  the  differences  in  the  chemistry  of  cow's 
milk  and  human  milk,  and  to  the  attempt  to  produce  a  food  wdiich 
shall  as  closely  as  possible  imitate  that  food  which  nature  pro- 
vides. Although  it  was  found  impossible  to  imitate  nature  ex- 
actly, much  has  been  accomplished  in  this  direction.  The  fact 
that  as  close  as  possible  an  imitation  of  the  average  human  milk 
did  not  provide  us  with  a  universal  baby  food,  led  to  a  second 
great  step  in  advance,  namely,  the  recognition  of  the  fact  of  the 
individual  idiosyncrasy  of  every  baby's  digestive  powers  and  re- 
quirements. Here  the  variation  is  infinite,  but  fortunately  the 
very  method  employed  in  modifying  cow's  milk  does  not  alone 
suffice  to  produce  an  imitation  of  the  average  human  milk,  but  is 
so  exceedingly  elastic  as  to  provide  us  with  an  infinite  number  of 
percentage  combinations,  to  serve  as  resources  against  these  varia- 
tions in  the  infant's  requirements. 

Nevertheless,  the  fact  remains  that,  to  practitioners  generally, 
the  problem  of  infant  feeding  has  remained  a  very  difficult  one. 
The  use  of  modified  milk  has  only  too  often  resulted  in  failure; 
and  as  a  result  has  come  a  constant  demand  upon  those  engaged 
in  the  study  of  the  problem  for  new  resources.  Consequently,  in 
the  endeavor  to  provide  further  resources,  pediatrists  have  de- 
voted to  the  subject  a  further  amount  of  study.  The  chemistry 
of  cow's  milk  and  of  its  digestion  has  been  studied  with  the  great- 
est thoroughness  and  detail,  and  these  studies  have  been  carried 
to  a  marvelous  extent  of  scientific  research.     They  have  resulted 
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in  tlie  addition  of  further  resources,  which  are  based  upon  chemi- 
cally scientific  principles,  but  are  not  based  upon  the  imitation  of 
nature. 

The  failure  of  modified  milk  to  meet  the  requirements  of  diffi- 
cult feeding  cases  must  be  due  either  to  limitations  in  the  value 
of  the  resources  provided  by  this  method,  or  to  improper  applica- 
tion of  these  resources.  The  object  of  this  paper  is  to  suggest 
that  it  is  due  to  the  latter,  and  to  present  a  plea  for  a  more  care- 
ful, scientific  and  thorough  use  of  the  resources  of  milk  modifica- 
tion, and  a  more  painstaking  study  of  its  results  in  practice,  be- 
fore jumping  too  soon  to  the  conclusion  that  this  method  of  deal- 
ing with  the  problem  has  such  great  inherent  limitations  as  to  call 
for  a  demand  for  other  measures. 

I  believe  that  the  demand  for  other  resources  is  to  a  great  ex- 
tent based  on  a  misconception.  The  difficulties  encountered  in 
the  artificial  feeding  of  infants  with  modified  cow's  milk  are  due 
to  two  factors.  First,  the  inherent  unsuitability  of  cow's  milk  to 
the  digestion  of  the  young  human  infant ;  and  second,  to  the  varia- 
tion in  the  digestive  power  of  different  individual  infants.  The 
misconception  I  refer  to  is  that  too  much  stress  has  been  laid  upon 
the  first  of  these  factors,  too  little  upon  the  second.  When  a  num- 
ber of  cow's  milk  modifications  fail  to  solve  the  problem,  we 
recognize  that  the  failure  is  due  to  the  relative  disproportion  be- 
tween the  food  and  the  infant's  digestive  power;  but  we  are  too 
apt  to  attribute  the  chief  role  to  the  unsuitability  of  cow's  milk. 
We  turn  from  the  resources  of  milk  modification  and  adopt  other 
resources,  based  on  chemical  research.  The  measure  adopted  is 
at  times  successful,  at  other  times  it  is  not.  In  the  latter  case  we 
are  too  apt  still  to  blame  the  limited  number  of  resources  at  our 
disposal,  and  to  engage  in  further  study,  with  a  view  to  adding 
some  new  resource. 

I  do  not  wish  to  be  taken  as  denying  the  value  of  the  resources 
with  which  scientific  research  has  provided  us.  They  all  have 
great  value  as  resources  when  properly  used,  and  add  to  our  stock 
of  weapons  in  combating  extremely  difficult  conditions.  It  is 
rather  the  relative  value  of  proper  percentage  feeding  based  on 
the  imitation  of  nature,  and  of  these  other  resources,  which  I  wish 
to  place  in  question.  When  we  have  given  up  modification  of 
human  milk  on  the  principles  pointed  out  by  nature  and  resort  to 
other  measures,  no  matter  how  scientific  these  measures,  and  how 
theoretically  true  the  principles  on  which  they  are  based,  neverthe- 
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less,  their  use  is  at  best  but  a  blind  groping,  without  any  funda- 
mental principle  to  guide  us.  The  reason  for  this  is  that  our  diag- 
nostic resources  cannot  reach  the  variation  in  the  idiosyncrasies 
of  the  digestive  powers  and  requirements  of  individual  infants, 
which  is  the  great  dominating  factor  in  the  situation.  So  long  as 
we  are  properly  using  simple  modification  of  cow's  milk,  we  have 
at  least  the  great  guiding  principle  of  the  imitation  of  nature. 

Another  reason  for  this  tendency  to  seek  out  new  measures 
for  solving  the  problem  lies  in  a  desire  to  simplify  the  problem. 
Although  realizing  the  fact  of  individual  idiosyncrasy,  many 
members  of  the  medical  profession  cannot  divest  themselves  of 
the  old  idea  that  there  is  somewhere  a  baby  food  to  be  discovered, 
or,  at  least,  some  resource  which  shall  be  of  transcendent  value  in 
infant  feeding.  Consequently,  there  is  a  tendency  everywhere 
for  investigators  to  publish  new  measures,  based,  perhaps,  on 
chemical  study,  with  which  they  have  had  success.  The  publica- 
tion of  these  measures  is  often  really  based  on  the  hope  that  they 
may  have  such  transcendent  value,  but  is  plausibly  justified  on  the 
ground  that  they  are  at  least  new  resources  in  a  problem  where 
every  possible  resource  is  needed.  This  last  claim  only  is  true, 
and  they  have  value  only  as  such.  They  do  harm  at  times  by  con- 
veying an  impression  of  wider  adaptability,  and  by  preventing 
thorough  trial  of  the  resources  toward  which  nature  has  pointed. 
There  is  danger  that  they  cloud  the  real  nature  of  the  problem, 
which  is  not  a  simple  one,  and  cannot  be  solved  by  any  such  dis- 
covery. 

Among  the  resources  provided  by  the  modification  of  cow's 
milk  is  one  which  has  been  especially  neglected.  This  is  the  use 
of  the  so-called  split  proteid.  It  is  based  solely  and  entirely  on  the 
imitation  of  nature.  The  chemical  study  of  the  proteids  of  cow's 
milk  and  human  milk,  respectively,  disclosed  the  fact  that  there  is 
a  great  difference  in  the  composition  of  the  proteid.  In  human 
milk,  two-thirds  of  the  proteids  are  soluble,  consisting  chiefly  in 
the  lactalbumin,  and  one-third  is  the  curd-forming  caseinogen.  In 
cow's  milk,  on  the  other  hand,  but  one-fifth  is  the  soluble  whey 
proteid.  and  four-fifths  are  caseinogen.  Therefore,  in  human 
milk  the  formula  is  fat  4.00,  sugar  7.00,  whey  proteid  i.oo,  casein- 
ogen .50,  whereas  in  cow's  milk  modified  by  cream  dilution  to  imi- 
tate an  average  human  milk,  the  formula  is  fat  4.00,  sugar  7.00, 
whey  proteid  .30,  caseinogen  1.20.  We  can,  however,  by  using 
whey  in  our  modifications,  rearrange  the  relative  percentages  of 
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these  two  proteids  to  form  a  very  close  imitation  of  human  milk, 
at  least  in  so  far  as  quantitative  analysis  goes,  obtaining  fat  4.00, 
sugar  7.00,  whey  proteid  .90,  caseinogen  .50.  Not  only  can  we 
do  this,  but  we  can  still  further  reduce  the  percentage  of  caseino- 
gen, and  have  at  our  disposal  a  great  number  of  resources  by 
varying  in  different  ways  the  relative  percentages  of  these  two 
proteids. 

Although  it  has  long  been  recognized  that  the  caseinogen, 
with  the  resulting  casein  curds  formed  in  digestion,  is  an  impor- 
tant factor  in  the  difficulty  of  digestion  of  cow's  milk,  and  though 
this  resource  of  modification,  based  entirely  on  the  principles 
pointed  out  by  nature,  has  long  been  in  the  hands  of  the  profes- 
sion, it  has  not  been  either  properly  or  thoroughly  tried.  Physi- 
cians prescribe  a  formula  containing  i  per  cent,  of  proteid,  and 
indigestion  results.  They  then  cut  down  the  proteid  perhaps  to 
.25  per  cent.,  and  the  infant  does  not  gain,  because  the  amount 
of  proteid  is  not  sufficient  to  meet  the  requirements  of  his  metab- 
olism. Such  an  infant  is  considered  to  be  unable  to  digest  modi- 
fied cow's  milk,  and  the  physician  resorts  to  cereal  diluents,  or 
peptonization,  or  chemical  modification  with  alkalies,  one  of  which 
may  or  may  not  be  successful.  Yet  in  such  a  case  the  infant  will 
usually  thrive  if  he  is  given  a  i  per  cent,  proteid,  in  which  the 
percentage  of  caseinogen  is  only  .20  or  .25  per  cent.,  the  rest  be- 
ing soluble  proteid.  The  split  proteid,  such  as  nature  provides, 
fulfills  the  requirements  both  of  his  digestion  and  his  metabolism. 

The  only  practical  objection  which  has  been  advanced  against 
this  method  of  milk  modification  is  that  milk  laboratories  are  not 
always  available,  and  the  method  is  too  cumbersome  for  home 
modification,  because  on  the  one  hand  it  involves  too  complicated 
mathematical  calculations  on  the  part  of  the  physician,  and,  on 
the  other  hand,  is  too  troublesome  for  the  mother  or  nurse,  and 
too  difficult  for  her  to  learn.  As  to  the  first  objection,  the  meth- 
ods which  have  been  devised  for  simplifying  the  calculations 
bring  their  proper  performance  within  the  range  of  anyone,  and 
the  physician  who  is  going  to  attempt  the  solution  of  so  difficult 
a  problem  as  that  presented  by  any  case  of  artificial  feeding 
should  be  thoroughly  competent  to  perform  them.  The  second 
objection  is  not  founded  on  fact.  If  there  is  fear  of  overburden- 
ing the  mind  of  the  mother  or  nurse  with  too  many  directions,  it 
is  an  easy  matter  to  teach  her  first  to  make  whey.  This  is  quickly 
learned,    and   the   substitution   of   whey    for   all   or   a   part   of   the 


64        Dunn:   Practical  Resources  of  Percentage  Feeding. 

boiled  water  does  not  impose  much  additional  burden  upon  the 
mother's  mind.  We  have  found  in  Boston  that  even  the  most  un- 
intelligent mothers  treated  in  the  out-patient  clinics  have  no  diffi- 
culty in  grasping  this  method  of  milk  modification  when  it  is 
properly  explained  to  them. 

In  practice,  this  method  is  applied  properly  in  the  following 
manner : — The  physician  is  confronted  with  a  difficult  feeding 
case.  The  first  step  is  the  diagnosis  of  the  probable  particular 
gastroenteric  disease  with  which  he  has  to  deal.  The  second  step 
is  the  careful  study  of  the  previous  feeding  of  the  patient,  which 
involves  the  reduction  of  all  the  foods  given,  whether  cow's  milk 
modifications  or  patent  preparations,  to  their  percentage  formulae. 
This  often  gives  valuable  information  both  as  to  the  infant's  di- 
gestive power,  and  as  to  the  particular  elements  in  the  food  which 
his  digestion  cannot  tolerate.  The  third  step  is  the  choice  of 
therapeutic  measures.  In  choosing,  he  should  be  guided  by  the 
initial  probability  that  those  resources  which  are  nearest  to  nature 
are  most  likely  to  do  good.  Therefore  he  will  choose  modified 
cow's  milk,  with  the  split  proteid.  Let  us  suppose,  however,  that 
it  is  a  difficult  case,  and  no  preliminary  information  is  given  which 
shall  serve  as  a  starting  point.  The  principle  is  to  begin  with  a 
very  weak  food,  and  find  by  experiment  the  limits  of  the  infant's 
tolerance  of  its  various  elements,  the  goal  being  to  find  that  food 
on  which  the  greatest  freedom  from  unfavorable  symptoms  is 
combined  with  the  greatest  gain  in  weight.  If  he  begins  with  fat 
2.CX),  sugar  5.00,  whey  proteid  .25,  caseinogen  .25,  and  the  symp- 
toms improve  without  gain  in  weight,  the  split  proteid  enables  us 
notably  to  increase  the  caloric  value  of  the  food  without  increas- 
ing the  fat  or  the  caseinogen,  which  are  most  likely  to  be  the  cause 
of  the  symptoms.  In  a  very  large  proportion  of  cases,  infants 
will  be  found  to  gain  on  fat  2.00,  sugar  5.00,  whey  proteid  .90, 
caseinogen  .25.  Next,  the  fat  and  the  caseinogen  can  be  alternate- 
ly increased,  by  small  successive  steps,  until  the  limit  of  tolerance 
of  each  is  definitely  determined. 

If  the  formula  used  at  the  start  does  not  relieve  the  symptoms 
the  food  should  be  weakened  still  more,  possibly  to  plain  whey, 
and  then  again  fractional  amounts  of  fat  and  caseinogen  added 
in  turn,  until  the  limits  of  tolerance  are  found. 

Some  cases  cannot  be  entirely  freed  of  symptoms,  but  if  this 
method  is  systematically  pursued  a  food  is  found  on  which  the 
patient  will  gain  weight  until  his  digestive  power  increases. 
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In  Boston  many  of  us  have  been  using  milk  modification  with 
the  split  proteid  as  a  routine,  in  the  way  I  have  described,  and  I 
believe  I  can  say  that  we  all  agree  as  to  its  immense  value.  The 
results  have  been  most  striking,  not  alone  in  the  number  of  cases 
in  which  it  can  be  actually  demonstrated  to  be  the  means  of  solv- 
ing the  problem,  but  also  in  the  light  which  its  use  has  thrown 
upon  the  peculiar  idiosyncrasies  of  the  infantile  digestion.  It  has 
disclosed  cases  which  show  a  remarkable  intolerance  of  caseino- 
gen,  in  which  every  increase  beyond  .20  per  cent,  caused  indiges- 
tion, although  the  total  of  i.io  per  cent,  caseinogen  obtained  by 
the  use  of  whey  was  sufficient  for  gain  in  weight.  It  has  disclosed 
a  second  class  of  cases  in  which  a  similar  intolerance  appeared 
against  even  the  smallest  quantity  of  fat,  while  the  caseinogen 
could  be  increased  with  impunity.  Still  other  cases,  which  would 
not  gain  on  the  low  proteid  and  fat  which  the  poor  digestive 
powers  demanded,  gained  when  the  carbohydrate  was  increased, 
far  beyond  the  usual  limits,  to  15  or  16  per  cent.  I  believe  that 
the  chief  value  of  the  proper  and  systematic  use  of  the  method 
outlined  above  is  the  rapidity  with  which  it  enables  the  physician 
to  discover  the  peculiarities  of  an  individual  infant's  digestion,, 
and  caloric  needs.  By  it  cow's  milk  is  divided  into  its  elements,, 
and  the  limit  of  tolerance  of  each  element  can  be  systematically 
tested.  Feeding  is  then  not  hit  or  miss  experimenting,  but  a 
definite  experimenting  directed  toward  a  definite  end.  And  if 
such  an  experiment  is  properly  conducted,  it  results  in  finding  the 
food  most  suited  to  the  individual  infant.  In  the  most  difficult 
cases,  which,  though  rare,  do  exist,  which  cannot  be  fed  by  any 
of  the  formulae  oflfered  as  resources  by  this  method  of  modifica- 
tion, it  gives  us  a  hint  as  to  what  other  measures  we  shall  try  first. 

Finally,  as  to  some  of  these  other  measures  advocated  in  in- 
fant feeding,  based  on  the  study  of  the  chemistry  of  digestion,  I 
wish  to  speak  particularly  of  the  widely  employed  use  of  cereal 
diluents.  Those  advocating  this  measure  have  laid  great  stress 
upon  the  significance  of  the  curd  in  cow's  milk,  formed  in  the 
process  of  the  digestion  of  its  excessive  caseinogen.  It  has  been 
demonstrated  that  in  the  presence  of  cereal  diluents  curds  are 
formed  which  are  smaller  and  softer,  and  hence  easier  of  diges- 
tion. Consequently,  the  use  of  such  cereal  diluents  is  advocated 
for  the  purpose  of  breaking  up  the  curd.  Now  such  cereal 
diluents  contain  starch,  and  nature  does  not  designate  starch  as 
a  proper  part  of  the  food  of  a  young  baby,  nor  of  the  food  of 
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any  other  young  mammal.  The  power  of  starch  digestion  de- 
velops later,  and  it  is  manifestly  contrary  to  nature's  purposes 
to  give  a  food  which  calls  for  the  use  of  a  function  which  nature 
does  not  develop  at  this  age.  In  practice,  also,  the  giving  of 
starch  in  the  form  of  cereal  diluents  is  often  attended  by  a  train 
of  symptoms,  disturbances  both  of  digestion  and  of  nutrition, 
which  are  testimonials  to  nature's  protest.  That  starch  often  can 
be  digested  in  the  earlier  months  of  infancy  is  no  more  an  argu- 
ment for  its  routine  use,  or  use  to  break  up  the  curd,  than  would 
the  fact  that  some  babies  born  prematurely  at  the  seventh  month 
survive  without  difficulty  be  an  argument  for  the  induction  of 
premature  labor.  Later,  when  the  coming  of  the  teeth  and  other 
signs  show  that  nature  intends  babies  to  have  a  wider  variety  of 
food,  starch  not  only  may  but  should  be  given,  on  the  principle 
that  when  nature  has  developed  a  function  it  should  be  used.  In 
the  latter  months  of  the  first  year  the  use  of  cereal  diluents  is  an 
excellent  thing,  both  in  exercising  a  newly-developed  function 
and  at  times  in  enabling  a  baby  with  weak  proteid  digestion  to 
digest  still  larger  amounts  of  proteid.  But  it  should  not  be  given 
simply  for  the  purpose  of  breaking  up  the  curd.  Why  give  so  much 
curd  ?  Why  should  we  call  upon  babies  to  digest  this  unnecessary 
caseinogen,  when  nature  has  never  intended  it,  and  when  we  have 
at  our  disposal  a  means  of  avoiding  this  unnecessary  burden,  and 
still  give  the  infant  its  full  proteid  requirements,  by  a  method 
based  upon  the  imitation  of  nature's  method  ? 

Another  measure  widely  advocated  at  present  is  also  based 
upon  the  study  of  the  chemistry  of  digestion,  and  is  aimed  at 
making  easier  the  digestion  of  the  excessive  curd  formed  in  the 
process  of  digestion  of  cow's  milk.  This  is  the  use  of  alkalies 
such  as  lime  water,  sodium  bicarbonate,  or  sodium  citrate  in  cow's 
milk  modifications,  each  of  which  has  its  own  carefully  worked  out 
efifect  upon  curd  formation.  The  same  arguments  as  those  against 
the  indiscriminate  use  of  cereal  diluents  are  for  the  most  part  ap- 
plicable here,  except  that  these  substances  are  in  themselves  more 
harmless  than  starch.  In  some  cases  of  gastric  indigestion,  es- 
pecially where  the  taking  of  food  is  immediately  followed  by  the 
vomiting  of  large  curds,  alkalies  undoubtedly  do  good,  by  delay- 
ing curd  formation.  The  working  out  of  their  exact  chemical 
cflFect  upon  the  casein  is  also  an  important  addition  to  our  knowl- 
edge of  infantile  digestion,  and  these  eflfects  may  be  valuable  re- 
sources in  particular  cases,  to  meet  certain  indications,  when  used 
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for  definite  reasons.  But  their  general  use  for  the  purpose  of 
aiding  proteid  digestion  is  highly  artificial,  and  is  in  great  part 
unnecessary  in  view  of  our  ability  to  use  nature's  method  of 
dealing  with  this  side  of  the  problem. 

The  same  considerations  apply  to  peptonization.  Properly 
used,  to  increase  proteid  tolerance,  where  increased  proteid  is  in- 
dicated, and  cannot  be  satisfactorily  attained  in  other  ways,  it 
is  a  valuable  resource  in  certain  cases. 

Abroad  the  study  of  the  chemistry  of  digestion  has  been  car- 
ried to  still  greater  refinements  with  the  result  that  a  greater  num- 
ber of  preparations  are  in  use,  the  directions  for  the  making  of 
which  are  often  highly  complicated,  and  sound  as  if  the  product 
would  be  highly  unsuitable.  They  are  still  more  artificial  than 
any  in  common  use  in  this  country,  anc  I  still  further  removed  from 
the  principles  which  nature  gives  us  as  a  guide.  To  my  mind, 
the  chief  fault  with  infant  feeding  as  practiced  in  Europe  is  that 
the  investigators  have  entirely  missed  the  nature  of  the  problem 
as  a  whole,  and  have  grasped  only  minor  aspects.  They  have 
devoted  attention  in  turn  to  various  aspects  of  the  chemistry  of 
digestion,  and  have  studied  them  in  turn  with  remarkable  scientific 
thoroughness.  The  deductions  from  this  study  are  applicable  only 
to  single  aspects  of  the  problem,  but  they  have  been  applied  too 
widely  and  generally  to  the  whole  problem.  A  conception  of  the 
general  nature  of  the  problem,  combined  with  a  knowledge  of 
many  resources,  and  their  scientific  bases,  is  what  is  needed. 

Any  one  of  all  these  artificial  measures  may  do  good  in  in- 
dividual cases,  and  the  advocate  of  any  of  them  will  have  no  diffi- 
culty in  multiplying  testimonials  to  their  good  results  in  prac- 
tice. But  let  us  recognize  that  this  fact  is  due  to  the  infinite 
variety  of  the  idiosyncrasies  of  digestion  in  artificially  fed  infants. 
It  would  be  strange  indeed  if  some  infant  could  not  be  found  to 
whose  individual  idiosyncrasies  the  method  in  question  is  exactly 
suited.  Let  us  then,  in  these  cases,  frankly  attribute  our  good  re- 
sults to  this  variety  of  digestive  idiosyncrasy,  not  to  the  value  of 
the  measure  employed. 

We  have  at  our  disposal  an  immense  number  of  resources,  and 
our  problem  is  the  proper  choice  among  them.  Let  us.  in  choos- 
ing, proceed  in  some  regular  and  logical  order.  More  depends,  in 
accomplishing  the  desired  result,  upon  how  we  choose  among 
them  than  in  the  number  at  our  disposal.  In  our  choice  we  are,  of 
course,  influenced  by  the  results  of  our  experience.    But  we  can- 
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not  gain  experience  with  all  of  these  resources.  Let  us,  then, 
choose  first  to  gain  thorough  experience  in  the  use  of  those  re- 
sources which  are  most  Hkely  to  be  of  value.  Those  resources 
which  are  most  likely  to  be  of  value  in  practice  are  those  whose 
theoretical  basis  is  the  imitation  of  the  method  which  nature, 
through  the  long  progress  of  natural  selection,  has  chosen  for 
herself. 

The  following  weight  charts  are  illustrative  of  the  method  of 
percentage  feeding  outlined  above : — 

CHART  1.      EFFECT  OF  SPLIT  PROTEID. 
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Indigestion  with   .50%   proteid,   relieved   when  the   same   amount  was  given  in   the 
form  of  split  proteid.     Gain  in  weight  on  increasing  the  whey  proteid. 


CHART   2.      EFFECT  OF   SPLIT  PROTEID. 
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No  gain  in  weight  with  unmodified  proteid.  Gain  in  weight  without  symptoms 
with  split  proteid.  Indigestion  recurred  when  caseinogen  was  raised  to  .50%, 
and  was  relieved  when  it  was  reduced  to  .25%. 
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CHART  3.    COLIC  WITH  CEREAL  DILUENT.    EFFECT  OF  SPLIT  PROTEID. 
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Vomiting  with  1%  proteid.  No  vomiting,  but  colic,  with  the  same  formula  and 
cereal  diluent.  No  symptoms  and  gain  in  weight  with  the  same  amount  of 
total  proteid   (1%).   but  given   in   the  form  of  split  proteid. 


CHART  4.      MARKED   CASEINOGEN  INTOLERANCE. 
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Indigestion    with    2%    fat    and    .25%    caseinogen,    relieved    with  whey.      Symptoms 

reappeared    when    caseinogen    was    .25%    and    fat    was    0.0%,  but    were    relieved 

with  gain  in  weight  when  caseinogen  was  .125%  and  .20%.  Hence  intolerance 
of  more  than  .20%  caseinogen,  but  no  intolerance  of  3%  fat. 
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CHART   5.      FAT  INTOLERANCE. 
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Indigestion  with  2%  fat  and  .25%  caseinogen,  relieved  with  whey.  No  sj'mptoms 
on  increasing  caseinogen  to  2%.  Pat  could  be  increased  only  to  1%.  With 
1.5%  fat  the  symptom.s  reappeared. 


CHART   6.      CASEINOGEN   AND    FAT    INTOLERANCE. 
CARBOHYDRATE    REQUIRED. 
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Investigation  showed  that  the  digestion  could  not  tolerate  fat  above  1%  and 
caseinogen  above  .25%.  But  with  fat  1%,  sugar  5%— 7%,  whey  proteid  .90%, 
caseinogen  .25%,  although  symptoms  were  relieved,  there  was  no  gain  in  weight. 
When  sugar  was  raised  to  10%  and  15%  gain  occurred. 


SOME  CONCLUSIONS   FROM   OUR  KNOWLEDGE  OF 
THE  PROTEIDS   OF   MILK. 

BY  THOMAS  S.   SOUTH  WORTH,   M.D., 

New   York. 

In  order  to  understand  the  misconceptions  and  imperfect 
knowledge  of  the  proteids  of  milk,  which  have  long  clouded  the 
subject  and  delayed  progress,  a  short  historical  survey  may  be 
useful. 

For  many  decades,  if  not  indeed  for  centuries,  all  milks  used 
for  feeding  infants  were  regarded  in  much  the  same  light.  The 
only  distinction  consisted  in  labeling  the  milk,  according  to  its 
source,  as  woman's  milk,  goat's  milk,  asses'  milk  or  cow's  milk. 
The  milks  derived  from  some  of  these  animals  were  believed  to 
agree  better  with  infants  than  the  milk  of  the  cow,  but  when  any 
reason  was  advanced  for  this  position  it  was  based  solely  upon 
the  size  or  character  of  the  curds  which  they  formed.  When 
an  explanation  of  this  phenomenon  was  sought,  it  was  ascribed 
chiefly  to  the  quantity  of  curd-forming  substance  present.  Be- 
yond this,  all  milks  were  considered  to  be  similar. 

The  dawn  of  enlightenment  began  with  the  early  chemical  an- 
alyses. These  analyses  were,  however,  rather  crude,  and,  although 
the  fact  was  established  that  fat,  proteids,  sugar,  salts  and  water 
existed  in  various  milks  in  differing  proportions,  for  all  practical 
purposes,  as  applied  to  the  feeding  of  infants,  it  was  believed  or 
assumed  that  these  elements  in  the  different  milks  were  practical- 
ly of  the  same  chemical  composition  and  properties.  If  this  were 
true,  it  was  but  a  natural  step  to  the  conviction  that  if  cow's  milk 
could  be  diluted  and  then  fortified  with  cream  and  sugar  to  cor- 
respond with  reasonable  exactness  to  the  average  analyses  of 
breast  milk,  the  difficulties  of  artificial  feeding  would  be  finally 
disposed  of. 

Unquestionably  this  early  and  crude  phase  of  "modification  of 
milk"  was  an  epoch-making  advance,  and  by  the  happy  chance  of 
a  low  estimate  of  the  proteid  content  of  breast  milk,  due  to  the 
imperfect  analytical  methods  then  existent,  proved  reasonably 
successful.  Hopes  of  a  universal  adaptability  of  this  supposed 
counterpart  of  breast  milk  were,  however,  soon  dashed  by  the 
inability  of  a  considerable  proportion  of  infants  to  digest  this 
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substitute.  The  difficulty  seemed  sometimes  to  lie  with  the  proteids 
and  sometimes  with  the  fat,  and  after  various  efforts  to  solve  the 
problem  by  measures  which  should  render  the  proteid  more  di- 
gestible, the  really  brilliant  plan  was  devised  of  furnishing,  with 
the  aid  of  the  milk  laboratory,  almost  any  reasonable  variations  in 
the  proportions  of  the  elements  of  cow's  milk,  and  percentage 
feeding  was  launched  with  acclaim. 

There  was,  however,  one  inconsistency  in  this  effort  to  follow 
as  far  as  possible  the  composition  of  breast  milk,  and  this  was  the 
addition  of  a  foreign  substance — lime  water.  The  addition  of 
lime  water  seems  to  have  crept  in  because  it  had  been  proved 
for  many  years  to  have  a  favorable  influence  upon  digestion.  Its 
use  was  explained  upon  the  ground  that  it  overcame  the  acidity 
which  was  then  supposed  to  be  one  of  the  characteristics  of  cow's 
milk  in  contradistinction  to  woman's  milk,  and,  furthermore,  that 
it  made  the  cow's  milk  resemble  breast  milk  more  nearly  in  taste. 

Here,  again,  the  matter  rested  for  some  years,  the  method 
meeting  with  ever-growing  success,  and  attention  being  centered 
upon  the  study  of  the  clinical  indications  calling  for  variations 
of  the  percentages,  and  upon  the  means  of  extending  the  processes 
of  preparation  from  the  laboratory  to  the  home.  A  much  nar- 
rowed group  of  infants,  however,  remained  who  did  not  thrive 
by  this  method,  but  who  were  benefited  by  resort  to  other  plans 
of  feeding  involving  the  introduction  into  their  food  of  still  other 
substances  not  found  by  analysis  in  breast  milk.  Foremost  among 
tliese  was  the  use  of  cereal  decoctions,  a  time-honored  usage,  im- 
proved by  recent  study.  This  plan  did  not  call  for  the  use  of 
lime  water  in  the  milk  mixtures,  and  in  time  the  query  has  become 
insistent  to  know  more  definitely  what  influence  each  of  these 
extraneous  substances  exerts  upon  the  digestion  and  nutrition  of 
the  infant  when  employed  in  the  modification  of  cow's  milk. 

Most  essential  for  purposes  of  comparison  is  some  statement 
of  our  present  knowledge  of  human  milk,  and  perhaps  more  es- 
pecially of  its  proteids.  Fundamental  and  important  as  it  is  that 
we  should  know  the  exact  composition  of  breast  milk,  there  is 
no  question  pertaining  to  infant  feeding  which  is  shrouded  in 
greater  uncertainty.  This  arises  primarily  from  the  great  vari- 
ability in  the  secretion  of  the  human  breast,  not  only  in  different 
individuals,  but  in  the  same  individual  at  different  hours  of  the 
day  and  under  varying  conditions  of  bodily  estate.  The  quantity 
secreted  by  the  human  breast  is  relatively  so  small  and  the  method 
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of  obtaining  it  so  far  from  normal  that  a  sufficient  quantity  for 
ultimate  chemical  analysis  must  necessarily  be  made  up  of  mixed 
milks.  There  is  also  a  more  than  reasonable  doubt  whether  even 
these  individually  represent  the  same  composition  as  the  entire 
content  of  the  breast  when  drawn  by  the  infant  under  the  normal 
stimulation  of  nursing. 

To  this  impossibility  of  securing  ultimate  analyses  of  in- 
dividual breast  milks  is  added  the  more  serious  one  of  accurately 
estimating  the  relative  proportions  of  the  different  forms  of  pro- 
teid.  The  total  nitrogen  content  can,  of  course,  be  secured  with 
approximate  accuracy,  but  the  difficulty  in  precipitating  the 
casein  of  human  milk  and  separating  it  completely  from  the 
soluble  proteids  is  vastly  greater  than  in  the  case  of  cow's  milk, 
and  it  is  exceedingly  probable  that  this  has  not  as  yet  been 
definitely  overcome. 

To  these  obstacles  is  due  the  great  diversity  in  the  published 
estimates  of  the  relative  proportions  of  casein  and  soluble  pro- 
teids, without  an  exact  knowledge  of  which  we  are  sadly  handi- 
capped at  the  very  outset  in  comparing  human  milk  with  that 
of  other  mammalians.  This  much,  however,  may  be  stated:  that 
at  present  it  seems  reasonably  probable  that  neither  the  fat,  the 
proteids,  the  salts  nor  the  sugar  of  human  milk  are  the  same  as 
those  of  cow's  milk.  The  differences  in  the  fats  and  the  salts  are 
generally  accepted.  A  difference  in  the  proteids,  and  especially 
of  the  casein,  is  forced  upon  us  by  our  knowledge  of  the  physical 
reaction  with  curding  agents  and  the  readier  digestibility  of 
human  casein.  For  that  of  the  sugar  we  must  accept  the  chemical 
authority  of  others  and  our  own  experience — that  the  sugar  of 
breast  milk  is  much  less  frequently  the  cause  of  disturbance  than 
the  lactose  of  cow's  milk.  The  hope  of  producing  an  exact 
counterpart  of  human  milk  from  any  manipulation  of  the  ele- 
ments of  cow's  milk  must,  therefore,  be  definitely  abandoned. 
This  should  not,  however,  invalidate  our  conviction  that  cow's 
milk  offers  the  best  commercially  obtainable  substitute  for  the 
breast. 

Practical  research  in  the  field  of  the  chemistry  of  cow's  milk 
has  been  carried  on  for  many  years  primarily  for  the  benefit  of 
the  dairy  interests.  Large  annual  subsidies  have  been  granted 
and  expended  for  this  purpose.  Secondarily  only,  one  might  say, 
has  it  been  possible  to  utilize  the  knowledge  thus  acquired  for  the 
benefit  of  those  infants  who  must  perforce  be  fed  artificially  with 
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cow's  milk.  Moreover,  physicians  have  been  exceedingly  slow 
in  discovering  the  appHcation  to  infant  feeding  of  such  ap- 
parently unrelated  subjects  as  that  of  the  making  of  cheese.  Yet 
the  curding  of  cow's  milk  in  the  human  stomach  under  the  in- 
fluence of  rennet-pepsin  and  acid  is  a  close  analogue  to  the  early 
stages  of  the  ordinary  commercial  process  of  cheese-making,  and 
a  careful  study  of  the  latter  explains  much  which  has  hitherto 
been  but  vaguely  understood  concerning  the  digestion  of  milk. 
The  casein  of  cow's  milk  has  been  to  the  physician  merely  casein, 
whatever  the  form  or  combination  in  which  it  has  been  admin- 
istered as  food.  Casein,  on  the  other  hand,  to  the  advanced  dairy 
chemist  is  a  substance  of  known  chemical  composition  and  proper- 
ties, capable,  like  many  other  substances,  of  being  acted  upon  by 
acids,  alkalies  and  ferments,  and  as  the  result  of  *uch  action  as- 
suming new  properties,  forms  and  combinations  which  can  and 
should  be  differentiated  from  one  another  in  chemical  terms. 

In  the  making  of  cheddar  cheese,  of  which  the  common  yel- 
low cheese  is  the  type,  rennet-pepsin  is  added  to  the  milk  and 
the  whole  kept  in  a  warm  place.  The  rennet-pepsin  changes  the 
calcium-casein  into  calcium-paracasein,  which,  in  the  presence  of 
soluble  calcium  salts,  soon  takes  the  form  of  a  soft,  jelly-like  clot. 
Then  as  lactic  acid  is  formed  by  bacterial  action  under  the  favor- 
ing influence  of  warmth,  the  acid  first  unites  with  the  available 
calcium,  forming  calcium  lactate,  and  then  with  the  paracasein 
itself,  forming  paracasein  lactate.  With  the  removal  of  the  cal- 
cium the  soft  clot  changes  and  the  formation  of  a  curd  begins. 
This  curd  of  paracasein  and  paracasein  lactate  is  tougher,  more 
contractile  and  more  ductile.  If  pressure  is  now  applied  to  it,  the 
water,  milk  sugar,  salt  and  soluble  proteids  separate  as  whey, 
carrying  with  them  but  a  small  part  of  the  fat,  and  the  paracasein 
curd,  imprisoning  the  majority  of  the  fat,  may  be  welded  into 
a  firm  mass. 

This  change,  then,  in  the  casein  of  milk  is  brought  about  by 
the  agencies  of  rennet-pepsin,  acid,  warmth  and  pressure.  All 
these,  and  just  these,  factors,  are  active  during  the  digestion  of 
milk  in  the  human  stomach,  with  the  substitution  largely  of  hydro- 
chloric acid  for  lactic  acid,  although  the  latter  may  be  present  in 
varying  amount  either  in  the  milk  when  ingested  or  when  formed 
in  the  stomach  contents  under  the  favoring  influence  of  warmth. 

The  rennet-pepsin  ferment  is  active  only  in  an  acid  medium, 
and  the  rapidity  of  curd   formation  increases  directly  with  the 
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amount  of  acid  present.  The  less  the  initial  acidity,  or  the  more 
slowly  the  acidity  rises  in  the  stomach,  the  greater  the  probability 
that  the  clotted  and  later  curded  milk  will  be  formed  or  broken 
in  smaller  flocculi  as  the  result  of  gastric  peristalsis.  Excessive 
acidity  in  the  stomach  at  the  time  of  the  ingestion  of  the  milk, 
such  as  may  arise  from  the  abnormal  acids  of  the  fermenting 
residue  of  a  previous  meal,  may  lead  to  the  rapid  curding  of 
milk  and  the  subsequent  contraction  of  the  curd  in  large  masses 
which  are  difficult  or  impossible  of  digestion.  Furthermore,  the 
feeble  peristalsis  of  a  tired  stomach,  a  condition  which  often  fol- 
lows upon  fermentation  and  indigestion,  is  less  likely  to  break  up 
the  forming  curd  and  favors  the  gradual  contraction  of  the  para- 
casein into  one  or  more  large  masses. 

On  the  other  hand,  an  alkaline  medium  prevents  the  action 
of  rennet-pepsin  and  the  formation  of  paracasein  and  its  com- 
pounds until  enough  acid  is  present  to  overcome  the  alkalinity 
or  antacid  values.  Upon  this  principle  rests  the  utility  of  the 
various  alkalies  in  infant  feeding.  This  alkalinity  may  be  so 
great  that  all,  or  the  larger  part,  of  the  milk  may  escape  uncurded 
through  the  pylorus  into  the  intestine,  or  it  may  only  slow  the 
clotting  and  curding  so  as  to  insure  flocculent  subdivision  of  the 
curd,  fitting  it  for  readier  digestion  in  the  stomach. 

In  the  natural  souring  of  milk,  lactic  acid  is  produced  from 
the  milk  sugar  through  the  agency  of  one  of  the  commoner  forms 
of  bacteria.  As  the  production  of  this  acid  progresses  the 
familiar  phenomenon  of  curdling  is  due  to  the  decalcification  of 
the  casein  by  the  acid  and  the  subsequent  formation  of  lactate  of 
casein.  This  clabber,  or  casein  lactate  curd,  is  soft  and  jelly- 
like, and  even  when  its  enmeshed  fluids  are  largely  driven  oflF  by 
pressure  never  forms  a  tough  contractile  curd.  That  pure  lactate 
of  casein  is  readily  digestible  is  attested  by  its  successful  use 
under  the  various  guises  of  buttermilk,  zoolak  and  kumyss,  in 
the  production  of  which  lactic  acid  fermentation  is  the  active 
factor.  The  readier  digestibility  of  these  forms  of  casein  lactate 
became  easily  explicable  when  it  was  demonstrated  that  rennet- 
pepsin  is  powerless  to  change  a  fully  acidified  casein  into  para- 
casein— in  short,  cannot  transform  a  soft,  friable  curd  into  a 
tough,  rubbery  one.  That  but  slightly  soured  milk,  in  which  the 
decalcification  of  the  casein  has  scarcely  begun,  but  in  which 
acid  salts  are  freely  present,  may  form  tough  paracasein  curds 
with  rennet-pepsin,  does  not,  of  course,  invalidate  this  principle. 
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Other  acids  than  lactic  acid,  and  notably  hydrochloric  acid, 
may  similarly  combine  with  casein;  in  fact,  dilute  hydrochloric 
acid  is  commercially  employed  in  making  a  cottage  cheese  prac- 
tically indistinguishable  from  that  resulting  from  lactic  souring 
of  milk,  although  the  casein  is,  of  course,  in  the  form  of  casein 
hydrochlorid. 

It  is  easily  demonstrable  that  after  the  addition  of  sufficient 
citrate  of  soda  to  milk,  rennet-pepsin  and  acid  do  not  form  in  it 
tough  paracasein  curds,  but  that  the  curds  resulting  from  the 
subsequent  addition  of  acid  have  the  same  soft  friableness  as 
cottage  cheese.  Decalcification  of  the  casein  by  its  citric  acid 
radical  lies,  therefore,  at  the  bottom  of  any  successful  use  of 
sodium  citrate  in  infant  feeding,  for,  instead  of  tough  paracasein 
curds,  soft  hydrochlorid  of  casein  curds,  if  any,  are  formed  in 
the  infant's  stomach.  Ignorance  of  the  chemical  action  of  citrate 
of  soda  upon  milk  probably  accounts  for  some  of  the  unfavorable 
opinions  which  have  been  formed,  for  nothing  is  more  absurd,  if 
it  be  remembered  that  sodium  citrate  makes  milk  more  digestible 
by  decalcifying  it,  than  to  expect  equally  good  results  when  it  is 
added  to  a  milk  mixture  which  has  already  been  fortified  with 
calcium  by  the  routine  addition  of  lime  water.  The  combining 
power  of  the  citrate  of  soda  is  reduced  or  neutralized  and  the 
purpose  frustrated  by  the  lime  water  present,  since  the  formation 
of  paracasein  curds  may  not  be  prevented. 

If  we  once  grasp  the  all-important  fact  that  it  is  the  tough- 
ness, contractility  and  massiveness  of  the  paracasein  curd  that 
makes  cow's  milk  so  hard  for  the  young  infant  to  digest,  it  is 
not  only  easy  to  see  that  most  methods  of  preparing  milk  for  in- 
fants have  had  as  their  real  end  and  justification  the  subdivision 
of  such  curds  or  their  partial  or  total  prevention,  but  it  also  be- 
comes evident,  and  is  confirmed  by  clinical  experience,  that  often, 
just  in  proportion  to  our  success  in  limiting  the  formation  of 
these  paracasein  curds,  the  ability  of  the  infant  to  digest  the  pro- 
teids of  cow's  milk  increases.  In  short,  the  difficulty  is  not  with 
the  digestion  of  "casein"  as  usually  stated,  but  with  the  diges- 
tion of  paracasein  compounds.  If  proof  were  required  of  this  we 
have  but  to  consider  the  rapidly  spreading  enthusiasm  abroad 
over  the  results  obtained  by  feeding  casein  lactate  in  buttermilk, 
and  the  cumulative  opinion  that  by  the  use  of  citrate  of  soda  cer- 
tain infants  may  readily  be  brought  to  digest  larger  amounts  of 
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casein  compounds  than  has  heretofore  been  deemed  generally  pos- 
sible. 

Why,  then,  in  this  age  of  scientific  phraseology  and  accuracy, 
should  the  underlying  principles  continue  to  be  ignored?  Why 
should  the  stress  be  laid  upon  buttermilk  and  citrate  of  soda  and 
no  cognizance  be  taken  of  the  chemical  entities  upon  the  forma- 
tion of  which  the  successes  largely  depend  ?  Shall  we,  then,  con- 
tinue to  talk  of  and  teach  the  student  concerning  "proteids"  and 
"casein"  as  though  they  were  always  the  same  thing?  Not  only 
do  the  proteids  of  milk  include  soluble  proteids  as  well  as  casein, 
but  the  casein  itself  is  given  to  the  infant  in  different  forms  or  is 
often  so  altered  as  to  undergo  different  transformations  during 
digestion.  In  milk  to  which  lime  water  has  been  added,  or  in 
an  acidified  milk  such  as  buttermilk,  neither  proteids  nor  casein 
are  in  the  same  form  as  in  fresh  cow's  milk,  and  to  think  of  them 
or  to  speak  of  them  as  the  same  would  be  scarcely  possible  in 
any  other  field  of  scientific  work. 

Let  me  say  here,  in  parenthesis,  that  I  firmly  believe  that  the 
reason  that  the  use  of  buttermilk  has  not  obtained  greater  vogue 
in  the  United  States  is  because  of  the  clearer  perception  by  pedi- 
atric men  in  this  country  of  the  essential  relation  of  the  proper 
percentages  of  fats  and  proteids,  not  only  to  the  age  of  the  infant, 
but  to  the  state  of  its  digestion.  I  also  believe  that  many  of 
the  expedients  which  alter  the  chemical  composition  of  casein  be- 
come less  necessary  in  normal  cases  in  proportion  to  the  degree 
to  which  one  learns  not  to  exceed  in  the  quantity  of  the  feedings 
the  amount  which  the  digestive  secretions  of  the  individual  stom- 
ach are  capable  of  digesting — not  partially  and  imperfectly,  but 
thoroughly.  Nevertheless  the  value  of  these  measures  in  dis- 
turbed conditions  is  very  great  and  should  be  developed  and 
taught  the  student  in  such  a  way  that  he  may  understand  the  in- 
dications and  use  them  intelligently  when  required. 

It  is  of  the  deepest  import  for  the  future  of  artificial  feed- 
ing that  a  new  departure  should  be  made.  The  subject  must  be 
clarified.  So  long  as  different  authorities  employ  a  different 
nomenclature  for  the  component  parts  of  milk,  so  long  as  stu- 
dents are  taught  to  use  certain  combinations  of  milk  elements 
much  as  they  might  use  a  proprietary  medicine  or  a  proprietary 
food  in  the  hope  that  it  may  hit  the  mark,  just  so  long  will  the  sub- 
ject remain  to  them  vague  and  confused.  The  present  stage  of 
infant  feeding  may  be  well  compared  with  that  era  of  medicine. 
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when  drugs  were  given  empirically  for  certain  diseased  conditions 
of  the  body  with  little  or  no  knowledge  of  their  physiological 
action.  The  attitude  of  the  present-day  practitioner  toward  in- 
fant feeding  is  simply  that  if  one  mixture  does  not  suit  he  must 
try  another.  He  has  no  clear  perception  of  the  physiological 
action  of  the  mixture  he  abandons  nor  of  the  physiological  indi- 
cations for  the  use  of  the  substitute.  He  may  have  read  that  colic 
and  curds  call  for  a  reduction  of  the  proteids,  and  that  vomit- 
ing points  to  too  high  fat.  When  difficulties  arise  a  trial  is  there- 
fore made  of  a  new  mixture,  which  is  poured  in  at  one  end  of  the 
infant's  digestive  tract,  to  be  submitted  to  the  mysterious  alchemy 
of  complex  and  dimly  outlined  digestive  processes,  and  the  out- 
come is  anxiously  awaited  at  the  other  end  to  spell  success  or 
failure.  This  is,  I  think,  scarcely  an  overdrawn  picture  of  in- 
fant feeding  as  it  is  practiced  even  by  men  who  read  widely  and 
are  fairly  informed  on  the  subject.  The  few  rules  which  are 
laid  down  for  their  guidance  are  based  chiefly  upon  clinical  ex- 
perience and  are  often  contradictory. 

Many  men,  it  is  true,  have  learned,  or  may  learn,  to  feed  a  cer- 
tain proportion  of  infants  more  successfully  by  the  empirical  use 
of  formulae  which  have  been  tested  and  found  suitable  for  the 
average  normal  infant  and  the  average  sick  infant.  They  may,  by 
hard  experience,  learn  to  adapt  these  formulae  still  further  in  cer- 
tain cases,  but  it  is,  nevertheless,  empiricism,  and  such  knowledge 
is  not  easily  imparted  to  others.  No  one  would  deny  that  many  in- 
fants are  unquestionably  saved  today  by  these  methods  who 
would  formerly  have  died  of  malnutrition.  But  infant  feeding 
cannot  reach  its  highest  development  until  we  can  make  it  clear 
to  the  physician,  however  remotely  located,  how  he  may  readily 
determine  by  the  study  of  the  environment,  symptoms  and  stools 
of  the  infant  why  one  mixture  has  been  unsuccessful  and  by 
what  measures  he  may  remedy  the  difficulty.  To  this  end  an  un- 
derstanding of  the  physiological  and  pathological  digestion  of  the 
elements  of  cow's  milk  is  indispensable.  The  way  to  this  has  thus 
far  been  merely  outlined.  Much  labor  and  research  must  still 
be  expended  upon  it.  Only  by  the  solution  of  these  problems  can 
infant  feeding  cease  to  be  empirical  and  take  its  place  as  a 
science  in  the  true  modern  sense.  For  science  presupposes  the 
knowledge,  comprehension  and  understanding  of  facts  and 
principles. 
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CANE  SUGAR  IN  ITS  RELATION  TO  SOME  OF  THE 
DISEASES  OF  CHILDREN. 

BY  CHARLES  GILMORE  KERLEY,   M.D., 
New   York   City. 

This  study  was  undertaken  as  the  result  of  an  impression  that 
the  writer  had  received  from  observations  on  a  great  many  chil- 
dren, to  the  effect  that  the  use  of  cane  sugar  is  not  without  harm 
to  many.  Careful  history  taking  as  regards  inherited  tendencies 
and  habits  of  life  with  resulting  observations  while  under  man- 
agement has  evolved  a  class  of  cases  which  I  have  termed  "the 
sugar  susceptibles."  In  order  to  define  a  "sugar  susceptible,"  I 
would  state  that  he  is  usually  a  child  of  rheumatic  or  gouty  an- 
cestry, and  while  the  ailments  from  which  the  individual  "sus- 
ceptible" may  suffer  may  be  various,  there  is  one  characteristic 
peculiar  to  all,  namely,  a  tendency  to  recurrence  and  in  a  lesser 
degree  to  chronicity.  Among  the  "sugar  susceptibles"  I  have 
included  those  who  had  recurrent  or  persistent  head  colds,  re- 
current or  persistent  bronchitis,  recurrent  bronchial  asthma,  re- 
current vomiting,  recurrent  urticaria,  rheumatism,  chorea  and 
eczema.  Seventy-eight  cases,  aged  from  eighteen  months  to  ten 
years,  comprise  the  study.  Nine  were  under  three  years.  Fifteen 
were  among  my  own  patients  whom  I  had  cared  for  from  infancy. 
The  remainder,  63,  came  to  me  because  of  the  illness  which  I 
attribute  to  sugar  susceptibility.  Blood  examinations  were  taken 
in  all  and  none  showed  changes  other  than  a  secondary  anemia. 
Of  course,  when  such  a  condition  was  present,  it  received  addi- 
tional treatment  besides  that  which  will  be  referred  to  later. 

The  78  cases  divide  themselves  as  follows : — 

Recurrent  vomiting 8 

Eczema    13 

Asthmatic  bronchitis   7 

Asthma 4 

Frequent  colds,  coryza  and  tonsillitis 17 

Chorea   11 

Rheumatism    4 

Rheumatism  and  endocarditis   6 

Urticaria    2 

Recurrent  bronchitis 6 
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In  several  there  was  a  complication  with  one  or  more  of  the 
other  ailments  of  the  group. 

In  I  there  was  eczema,  urticaria  and  rheumatism. 

In  I,  eczema,  urticaria  and  bronchial  asthma. 

In  I,  eczema  and  chorea. 

In  I,  eczema  and  bronchitis. 

In  I,  rheumatism  and  asthmatic. bronchitis. 

After  the  second  year,  cane  sugar  in  excess  of  iy2  ounces 
daily  is  the  rule  in  an  immense  majority  of  children.  This  can 
be  readily  understood  from  the  following  reasons:  The  craving 
for  sweets,  peculiar  to  child  life,  the  tendency  on  the  part  of  par- 
ents to  spoil  and  indulge  children,  the  fact  that  sugar  is  used  so 
extensively  as  a  means  of  flavoring  many  foods  and  drinks,  the 
putting  of  sugar  on  the  market  in  tons,  colored  and  flavored  so 
as  to  make  it  more  attractive,  the  cheapness  and  the  ease  with 
which  sugar  preparations  may  be  procured,  and  the  fact  that  sugar 
eating  is  a  habit  readily  acquired,  all  make  it  very  easy  for  sugar 
excess  to  be  the  rule. 

In  these  78  cases  there  was  either  sugar  excess  or  sugar  inca- 
pacity. In  the  majority  there  was  sugar  incapacity.  The  method  of 
management  carried  out  was  as  follows :  When  a  child  was  pre- 
sented for  treatment  for  one  of  the  above  mentioned  chronic  dis- 
eases, cane  sugar  was  absolutely  excluded  from  the  diet,  a  small 
quantity  of  saccharin  being  used  in  stewed  fruit  and  sometimes  in 
puddings  and  ice-cream.  It  was  found  that  patients  very  soon 
adapted  themselves  to  the  absence  of  sugar  from  the  food,  par- 
ticularly from  cereals,  if  they  were  well  salted.  In  stewed  fruits  a 
small  quantity  of  saccharin  was  allowed. 

In  no  way  was  the  proper  nutrition  of  the  patient  interfered 
with  by  the  absence  of  sugar. 

No  attention  was  paid  to  the  ingestion  of  carbohydrates  other 
than  sugar.  It  would  seem  that  the  organism  in  these  cases  does 
not  convert  more  starch  than  it  requires.  In  those  who  suffered 
from  rheumatism,  in  the  recurrent  vomiting  cases  and  in  asthmatic 
bronchitis,  in  the  severe  eczemas  and  among  those  who  had  true 
asthma,  which  it  will  be  seen  comprise  the  majority  of  the  cases, 
what  might  be  known  as  interrupted  medication  was  used.  For 
five  days  they  received  bicarbonate  of  soda,  from  20  to  30  grains 
in  twenty-four  hours.     For  five  days  the  soda  was  discontinued 
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and  aspirin  or  salicylate  of  soda  was  given  in  dosage  of  from 
lo  to  20  grains  daily  for  five  days,  at  the  end  of  which  the  bicar- 
bonate was  resumed.  Thus  the  soda  and  the  salicylate  medication 
was  given  continuously  for  weeks  in  some  cases. 

The  most  satisfactory  results  accomplished  were  in  the 
catarrhal  affections  of  the  upper  respiratory  tract  and  are  included 
under  recurrent  bronchitis^  asthmatic  bronchitis,  coryza,  common 
colds  and  tonsillitis.  An  absence  of  free  sugar  from  the  diet  in 
the  cor}'za  and  persistent  cold  cases  effectually  broke  up  the  ten- 
dency. In  ID  of  these,  the  adenoids  and  tonsils  had  been  removed 
and  the  colds  persisted.  Three  had  repeated  otitis,  secondary  to 
involvement  of  the  upper  respiratory  tract.  In  6,  adenoids  or 
enlarged  tonsils  were  not  and  had  not  been  present,  although 
every  physician  who  had  seen  the  cases  had  looked  for  them. 
Two  of  these  children,  sons  of  a  physician,  are  of  special  in- 
terest. They  had  persistent  colds,  and  repeated  otitis  with  para- 
centesis for  over  two  years.  Both  cases  were  permanently  relieved 
by  an  absence  of  cane  sugar  from  the  diet  with  no  other  treatment 
or  change  in  method  of  management. 

In  but  3  of  the  above  was  it  necessary  to  give  the  inter- 
rupted medication.  Four  of  the  6  simple  recurrent  bronchitis 
cases  passed  through  the  winter  without  an  attack.  The  5th  had 
one  attack  and  of  the  6th  I  have  no  means  of  knowing  accu- 
rately. Among  the  asthmatic  bronchitis  cases,  7  in  all,  4  had  one 
attack  each  and  3  no  attacks,  when  previously  there  had  been 
from  four  to  six  attacks  during  the  cold  months.  Of  true 
asthma,  i  child,  a  six-year-old  girl,  had  one  attack  during  the 
past  winter.  A  ten-year-old  boy  passed  through  the  first  winter 
in  seven  without  an  attack.  In  previous  years  he  had  had  one 
about  every  six  weeks.  The  3d  case  was  not  influenced  in  the 
slightest  degree.  The  4th  case  showed  decided  improvement, 
but  had  two  attacks  during  the  past  winter. 

Eight  cases  of  recurrent  vomiting  were  treated  by  the  non- 
sugar  method  and  internal  medication  as  mentioned  above.  In  i, 
who  was  having  attacks  at  three,  weeks'  intervals,  there  has  been 
no  attacks  in  one  year.  A  boy,  five  years  of  age,  who  was  hav- 
ing attacks  at  six  weeks'  intervals,  has  had  none  since  May  of 
last  year.  A  girl  of  four  years,  who  had  had  seizures  every  three 
months,  has  had  none  in  fourteen  months.  A  boy  who  had  had 
attacks,  three  and  four  yearly  for  two  years,  had  no  attacks  in 
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one  year.  A  girl,  six  years  of  age,  who  had  one  mild  attack  every 
month  for  three  years,  continued  to  have  an  attack  every  month 
in  spite  of  the  non-sugar  diet  and  interval  medication,  it  being  in 
no  way  influenced  by  the  treatment.  A  boy,  four  years  of  age, 
passed  from  under  observation,  and  I  have  no  means  of  knowing 
the  result.  He  probably  did  not  improve.  A  boy,  five  years  of 
age,  who  had  four  very  severe  attacks  at  from  six  weeks  to  three 
months'  intervals,  has  not  had  an  attack  in  fifteen  months. 

Of  the  rheumatism  cases,  lo  were  treated.  Six  had  had  endo- 
carditis. One  boy,  nine  years  of  age,  developed  a  recurrence  of 
the  endocarditis  while  under  treatment.  The  others  have  thus 
far  been  free  from  six  to  eighteen  months. 

The  eczema  cases  make  an  interesting  group.  They  are  ii 
in  number,  and  all  were  pronounced  cases,  all  came  because  of 
the  eczema  and  all  had  been  treated,  most  of  them  by  der- 
matologists who  had  paid  a  great  deal  of  attention  to  the  skin 
and  very  little  to  anything  else.  "Nine  have  been  permanently  re- 
lieved up  to  the  present  time.  Those  treated  within  six  months 
are  not  included.  In  i  there  was  no  improvement.  In  a  boy 
nine  years  of  age  the  improvement  was  marked  at  the  beginning 
of  the  treatment,  but  the  dietetic  management  failed  to  be  carried 
out  and  the  results  were  negative.  Two  cases  of  persistent  urti- 
caria have  been  relieved,  i  for  eighteen  months  and  i  for  ten 
months.  One  of  these  cases  is  of  special  interest.  So  sensitive 
is  he  to  the  sugar  poisoning  that  one  small  piece  of  candy  is 
sufficient  for  a  mild  outbreak;  this  has  been  shown  on  two  oc- 
casions. 

Eleven  were  cases  of  chorea.  In  these  the  results  of  the  acute 
condition,  so  far  as  an  absence  of  sugar  was  concerned,  were 
negative.  Sugar  was  eliminated  from  the  diet,  but  that  the  pa- 
tient showed  any  more  rapid  improvement  than  those  treated 
otherwise,  I  am  not  prepared  to  state.  Three  developed  a  recur- 
rence while  on  the  non-sugar  and  interval  treatment,  but  the 
seizure  was  much  less  severe  than  the  previous  one.  Examina- 
tion of  the  urine  was  repeatedly  made  in  all  of  these  78  cases 
either  by  Dr.  Frederic  Sondern  or  my  associate,  Dr.  Royal  S. 
Haynes,  before  and  after  instituting  treatment,  but  this  failed  to 
throw  any  light  on  the  cases. 

While  the  above  cases  were  under  treatment  it  was  interest- 
ing to  note  the  sugar  capacity  of  well  children.     It  was  demon- 
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strated  that  the  sugar  capacity  varies  greatly.  In  some  children 
large  amounts,  3  to  4  ounces  a  day,  could  be  taken  w.thont  harm, 
while  in  others  a  few  grains  would  produce  signs  of  sugar 
poisoning. 

It  would  seem  that  to  some  individuals  cane  sugar  is  sufficient- 
ly toxic  to  produce  a  perversuon  of  function  with  symptoms  of  its 
own,  as  in  cyclic  vomiting,  and  in  others  to  produce  enough 
change  to  invite  or  allow  bj.c*^erial  invasion,  as  in  acute  articular 
rheumatism  and  endocarditis. 


DISCUSSION  OF  PAPERS  BY  DRS.  DUNN,  SOUTH- 
WORTH  AND  KERLEY. 

Dr.  Rotch. — I  think  that  Dr.  Southworth  is  working  along 
the  right  lines.  It  is  very  important  that  investigations  of  this 
kind  be  carried  on  in  order  to  put  the  subject  of  percentage  feed- 
ing on  a  proper  basis.    The  paper  is  a  most  excellent  one. 

Dr.  Freeman. — I  think  this  paper  by  Dr.  Dunn  very  im- 
portant, because  it  calls  attention  to  the  value  of  whey  in  in- 
fant feeding.  The  use  of  whey  has  been  neglected,  although  it 
is  one  of  our  most  valuable  aids  in  difficult  cases.  This  has  been 
largely  because  of  the  neglect  of  physicians  to  use  the  laboratories. 
It  can  be  easily  ordered  from  the  laboratories,  while  its  prepara- 
tion at  home  is  very  uncertain,  the  purity  of  the  whey  depend- 
ing on  the  amount  of  pressure  used  in  separating  it  from  the 
curd.  The  whey  proteids  as  obtained  from  the  laboratory  are  a 
constant  quantity.  The  value  of  whey  in  increasing  weight  has 
been  well  demonstrated  by  the  charts,  but  another  thing  that 
whey  will  often  do  is  to  relieve  instantly  a  severe  colic. 

As  to  the  use  of  cane  sugar,  last  year  we  had  a  number  of 
babies  in  the  first  year  of  life  on  milk  sugar  and  a  number  on 
cane  sugar,  and  we  found  that  most  of  those  on  cane  sugar  did 
just  as  well,  but  some  of  them  had  to  be  changed  back  in  order 
to  thrive.  So  far  as  the  elimination  of  sugar  from  the  diet  in 
older  children  is  concerned,  the  most  important  thing  is  to  keep 
it  from  the  cereals.  Dr.  Kerley's  paper  emphasizes  one  thing  of 
value — that  these  colds  in  children  are  due  to  indigestion  and  are 
not  produced  by  exposure  to  cold. 

Dr.  Holt. — I  have  been  following  the  plan  of  the  routine 
use  of  whey  mixture  for  very  young  infants,  and  have  been 
surprised  to  see  to  how  great  a  degree  our  bete  noire,  chronic 
constipation,  has  disappeared.  I  believe  that  the  rational  thing 
with  young  infants  is  to  use  the  divided  proteids  from  the  be- 
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ginning.  In  this  way  we  are  able  to  raise  the  total  proteids  more 
rapidly  and  keep  the  fats  moderately  low,  with  the  result  of  less 
colic,  flatulence,  constipation  and  other  troublesome  symptoms. 
I  agree  with  Dr.  Freeman  that  we  should  use  the  laboratories 
more,  and  those  who  do  so,  and  see  the  advantages  of  whey  mix- 
tures, will  soon  appreciate  their  value.  I  have  recently  seen  a 
number  of  cases  in  which  children  who,  while  taking  the  usual 
modifications,  were  habitually  uncomfortable,  and  whose  stools 
contained  mucus,  and  whose  weight  was  stationary,  showed  im- 
mediate and  most  striking  improvement  by  an  elimination  of  the 
I  or  2  per  cent,  of  casein  which  the  formula  had  contained,  and 
the  substitution  of  the  divided  proteids. 

I  was  much  interested  in  the  point  brought  out  in  Dr.  Kerley's 
paper.  We  have  to  combat  continually  the  notion  of  the  laity  that 
children  require  a  certain  amount  of  sweets  and  that  this  appetite 
must  be  gratified.  We  constantly  see  the  injurious  effects  of 
these  ideas  when  put  in  practice.  It  is  my  own  custom  to  specify 
very  carefully  the  amount  of  sugar  which  children  are  allowed  on 
their  cereals  and  other  food,  and  I  find  that  if  the  quantity  of 
salt  with  the  cereal  is  considerably  increased  they  are  usually 
satisfied  if  the  sugar  is  reduced  to  a  maximum  of  a  quarter  or  a 
half  teaspoon ful,  where  previously  they  had  taken  four  or  five 
times  as  much. 

Dr.  Kerley. — I  have  used  the  whey  feeding  quite  ex- 
tensively for  two  years — in  some  the  whey  from  the  laboratory, 
and  in  others  whey  made  at  home.  My  feeling  is  that  it  is  a  very 
useful  measure  and  is  applicable  in  a  considerable  number  of 
cases,  but  that  it  is  by  no  means  the  solution  of  the  infant-feed- 
ing problem ;  far  from  it.  I  have  had  successes  and  have  had 
signal  failures.  I  have  found  it  particularly  useful  in  the  pre- 
mature and  in  the  congenitally  weak  children.  Its  chief  fault  is, 
perhaps,  that  children  do  not  gain  on  it  particularly  well ;  growth 
does  not  follow  oftentimes  as  it  should ;  the  infants  are  quite  apt 
to  remain  at  a  standstill.  I  do  not  think  it  is  a  measure  that  can 
always  be  relied  upon. 

Dr.  Griffith. — I  would  call  attention  to  the  fact  that 
we  seem  to  be  forgetting  the  studies  of  recent  years  which 
indicate  the  difficulty  the  human  organism  has  in  absorbing 
foreign  albumins.  Not  only  do  the  casein  bodies  and  fat,  re- 
spectively, differ  in  chemical  composition  in  cow's  milk  and  in 
human  milk,  but  probably  the  whey  proteids  as  well.  A  recent 
German  investigator  found  that,  whereas  the  infants  on  whom 
he  experimented  digested  well  the  proteids  of  the  casein  group 
from  cow's  milk  mixed  with  the  whey  from  human  milk,  in- 
digestion was  produced  by  mixing  the  casein  proteids  of  human 
milk  with  the  bovine  whey.  This  seems  to  indicate  that  it  is  the 
whey  proteids  of  cow's  milk  and  not  the  casein  group  which  pro- 
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duce  indigestion  in  infants.  Pfaundler  has  recently  written  a 
very  interesting  review  of  this  matter,  emphasizing  the  fact  to 
which  I  just  alluded,  that  there  is  no  element  of  cow's  milk  which 
is  incapable  of  producing  difficulty  of  digestion  in  the  child.  He 
solves  the  problem  by  giving  the  infants  breast  milk  when  he  can. 
That  is,  of  course,  what  we  all  try  to  do — when  we  can.  It 
seems  undeniable  that  there  are  certain  principles  in  mother's 
milk  which  seem  necessary  in  the  digestive  process  of  many  chil- 
dren. This  is  the  reason  why  some  infants  will  thrive  on  mixed 
feeding.  They  receive  in  this  way  the  special  bodies  of  human 
milk,  whatever  they  may  be,  and  are  rendered  able  to  digest  the 
cow's  milk  which  forms  the  greater  part  of  their  feeding. 

Dr.  Churchill. — These  papers  are  very  interesting  as  em- 
phasizing the  trend  of  modern  methods  of  infant  feeding 
toward  the  recognition  of  different  forms  of  indigestion.  The 
advocates  of  the  percentage  methods  try  to  determine  from  what 
form  of  indigestion  the  child  is  suffering  and  then  feed  accord- 
ingly ;  one  sees  that  constantly  in  all  the  literature  on  the  sub- 
ject. I  do  not  see  how  anyone  who  has  used  the  "split  proteids,"  or 
the  whey  mixtures,  can  help  being  an  enthusiastic  believer  in 
these,  because,  if  one  follows  up  his  cases  long  enough,  in  the 
vast  majority  of  cases  the  babies  will  invariably  do  well.  We 
can  start  off  on  pure  whey  and  then  build  up  the  other  ingredients 
until  we  have  the  children  on  a  nutritious  mixture.  We  do  not 
expect  them,  to  gain  on  the  pure  whey.  The  other  ingredients 
which  they  need  must  be  gradually  added.  Whey  is  so  simple 
that  few  babies  can  fail  to  digest  it.  The  great  difficulty  with 
most  of  the  profession  is  that  they  are  too  indifferent  to  study 
the  matter  and  they  fail  to  realize  how  much  good  can  be 
accomplished. 

Dr.  Carr. — From  my  own  experience  I  would  accept  Dr. 
Kerley's  statement,  in  referring  to  Dr.  Dunn's  paper,  that 
whey  has  a  decided  place  in  the  feeding  of  premature  in- 
fants and  congenitally  weak  children  where  the  mother's  milk 
is  shown  by  analysis  to  be  low  in  proteids,  but  after  using  the 
whey  for  a  time  it  seems  almost  impossible  to  have  a  steady  gain 
in  weight.  To  continue  to  use  whey  alone,  where  there  is  not  a 
gain  in  weight,  is  a  great  mistake,  for  an  added  amount  of  pro- 
teids and  fat  is  required. 

With  reference  to  Dr.  Kerley's  paper  on  the  use  of  sugar, 
I  think  we  have  all  been  struck  with  the  fact  that  children  with 
a  so-called  rheumatic  or  uric  acid  diathesis  (using  that  term  in 
the  broadest  sense)  are  found  to  be  ''catarrhal"  in  a  large  num- 
ber of  cases,  and  whether  or  not  this  is  due  to  faulty  sugar  diges- 
tion, or  faulty  oxidation,  is  a  question.  We  know  that  if  we  can 
get  these  children  out  in  the  air  they  will  do  very  well  with  the 
same  amount  of  sugar.    In  eliminating  the  sugar  from  the  diet. 
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we  must  bear  in  mind  that  this  matter  of  faulty  oxidation  i?  to 
be  regarded  as  one  of  the  features  in  the  condition. 

Dr.  Eaton. — Dr.  Dunn  has  said  that  the  failure  of  modified- 
milk  feeding  must  be  due  to  the  limitation  of  our  resources,  or 
to  their  improper  employment.  Given  a  known  supply  and  known 
value  of  the  ingredients  and  an  appreciation  of  the  known 
proteid  contents,  the  factors  remaining  are  the  personal  equa- 
tion of  the  physician  and  the  individuality  of  the  infant.  In 
my  part  of  the  country  infant  feeding  is  a  byword  because  the 
individual  patient  is  not  taken  into  consideration.  Physicians  are 
apt  to  take  a  set  of  tables  and  feed  the  babies  according  to  them. 
I  have  for  the  last  year  or  two  been  using  the  whey  mixtures  with 
great  satisfaction,  and  I  find  that  while  I  use  the  laboratory  as 
much  as  before,  there  are  cases  where,  from  prejudice,  or  inability 
to  pay  the  charges,  homemade  whey  has  to  be  used  and  does  very 
well.    We  can  get  approximately  good  results  in  this  way. 

.Dr.  Saunders.^ — I  have  used  the  whey  protefds  for  many 
years  and  with  great  satisfaction.  As  Dr.  Kerley  has  said,  it  is 
not  a  complete  solution  of  the  problem ;  nor  is  any  other  method. 
But,  I  think,  it  has  given  me  more  satisfaction  than  anything  else. 
Dr.  Kerley  speaks  of  infants  not  gaining;  one  of  the  mixtures 
with  which  I  have  had  most  rapid  gain  is  a  mixture  of  whey  and 
condensed  milk.  Some  babies  will  assimilate  condensed  milk 
who  will  not  assimilate  any  laboratory  mixture.  In  atrophic  chil- 
dren, and  in  cases  of  persistent  vomiting,  the  whey  mixture  alone 
will  not  suffice,  while  the  addition  of  condensed  milk  will  often 
bring  about  rapid  gain.  Of  course,  unless  the  rennin  has  been 
killed  by  heat,  you  get  precipitation  of  casein.  In  that  case  it  is 
given  cool,  because,  when  warm,  precipitation  occurs. 

In  reference  to  the  restriction  of  diet  of  children  with  eczema, 
I  have  found  that  in  cases  nursed  at  the  breast  of  mothers  who 
lived  on  highly  seasoned  food  there  is  often  eczema  due  to  this 
cause.  In  one  case  of  twins  I  found  that, by  withdrawing  all  pepper 
and  spices  from  the  diet  of  the  mother,  the  babies  got  well.  In  con- 
sidering this  whole  question  we  should  discriminate  between  what 
is  toxic  and  what  is  indigestible.  There  are  babies  to  whom 
various  articles  of  food  are  toxic.  Some  babies  get  poisoned 
almost  unto  death  by  egg  albumin;  I  have  seen  this  idiosyncrasy 
so  marked  that  a  baby  would  have  erythema  about  the  lips  as 
soon  as  the  albumin  of  egg  touched  them.  We  must  look  out  for 
the  consequences  of  alien  foods.  There  are  different  elements 
of  food  that  are  violently  toxic  to  certain  babies  with  food 
idiosyncrasy. 

Dr.  Crandall. — After  watching  these  cases  for  a  long  time 
my  experience  bears  out  what  Dr.  Kerley  has  said.  One  point 
that  struck  me  as  of  particular  interest  is  this  factor  of  individual 
idiosyncrasy  with  regard  to  sugar.     There  is  none  of  the  other 
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elements  of  diet  against  which  there  are  so  many  cases  of  in- 
tolerance. Because  the  great  majority  of  children  can  take  sugar 
with  impunity,  it  does  not  follow  that  all  can  do  so.  That  is  a 
point  which  the  paper  brings  out  to  our  advantage. 

Dr.  Dunn. — I  would  relate  a  little  incident  which  illustrates 
that  success  depends  upon  the  ferreting  out  of  particular 
digestive  peculiarities.  A  baby  in  the  Children's  Hospital  had 
a  diagnosis  of  infantile  atrophy,  and  I  was  very  anxious  to 
make  the  baby  gain  weight.  I  tried  everything  I  could  think  of ; 
finally,  I  decided  to  try  condensed  milk.  We  gave  the  "Eagle" 
brand  of  condensed  milk,  and  the  baby  immediately  began  to  gain 
weight  with  great  rapidity.  I  felt  very  proud  of  the  case,  and 
showed  the  baby  to  Dr.  Rotch,  but  he  was  not  enthusiastic  at  all 
and  declared  the  case  could  be  dealt  with  just  as  well  with  the 
resources  of  milk  modification.  He  asked  me  what  was  the 
composition  of  condensed  milk,  which  I  happened  to  be  able  to 
give  him,  and  he  said :  "Well,  sit  down  and  write  such  a  prescrip- 
tion for  the  laboratory."  I  did  so,  and  on  that  modification  from 
the  laboratory  the  baby  gained  weight  faster  than  it  had  before. 
Now,  it  would  have  been  easy  to  have  attributed  that  gain  to  con- 
densed milk,  when,  as  a  matter  of  fact,  our  proper  resources  had 
not  been  exhausted  at  all.  In  those  cases  where  there  is  an  in- 
tolerance to  cow's  milk  albumin,  by  giving  the  whey  proteids  and 
caseinogen  separately  you  find  out  where  the  intolerance  is. 

Dr.  Southworth. — I  should  like  to  add  my  testimony  to  the 
value  of  the  split  proteid  method ;  I  have  had  excellent  results 
with  it  in  newborn  and  premature  infants. 

In  regard  to  the  intolerance  of  sugar,  the  argument  is  fre- 
quently brought  to  me  by  mothers  that  we  employ  sugar  in  the 
artificial  feeding  Of  children  in  the  first  year,  and  why  not  allow 
it  in  the  second?  We  are,  in  one  sense,  training  them  to  give 
sugar  when  we  add  it  to  the  artificial  feedings,  and  it  becomes 
necessary  for  us  to  point  out  to  them  that  when  the  child  can 
digest  starches  these  are  transformed  into  a  sugar  of  a  less  cloy- 
ing and  disturbing  type. 

Dr.  Kerley. — The  children  sometimes  do  gain  on  the  whey 
mixtures,  but  the  point  I  make  is  that  they  will  not  continue  to 
gain,  and  that  it  is  necessary  to  increase  the  proteid  gradually, 
which,  in  manv  cases.  I  have  not  been  able  to  do. 
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The  principles  of  percentage  modification  of  milk  in  infant 
feeding  have  recently  been  subjected  to  severe  criticism  by  certain 
writers,  on  the  basis  that  the  rules  governing  the  change  of 
formulae  are  not  founded  on  scientific  principles,  but  upon  clinical 
observation.  Dr.  Amberg,  in  his  review  of  Dr.  Cotton's  new  book 
on  Pediatrics,  is  quoted  as  follows : — 

"Further,  the  modern  efforts  to  obtain  a  more  scientific  basis 
for  the  feeding  of  infants  are  neglected  by  the  author.  I  need 
only  call  attention  to  the  work  of  Heubner  and  Rubner,  and  of 
Schlossmann,  in  regard  to  the  energy  value  of  food  and  its  signifi- 
cance. Unfortunately,  the  importance  of  these  subjects  has  been 
lost  sight  of  in  the  mutual  admiration  so  common  among  Ameri- 
can writers,  and,  instead  of  marching  in  the  vanguard  of  scientific 
feeding,  we,  as  American  physicians,  can  hardly  hold  our  own  in 
this  line  of  investigation." 

Dr.  J.  J.  Thomas,  of  Cleveland,  commenting  upon  the  passage, 
adds :  "A  hard  blow  to  our  pride,  this,  but  the  nail  appears  to  be 
hit  squarely  on  the  head."  The  same  writer  quotes  A,  C.  Croftan 
as  saying  that  "It  has  been  determined  that  a  normal  adult  re- 
quires from  thirty  to  thirty-five  calories  a  day  per  kilo  of  body 
weight,  and  that  these  calories  can  be  furnished  by  any  or  all  of 
the  three  classes  of  food  vicariously."  Dr.  Thomas  adds :  "If  this 
be  true  of  foods  in  general,  as  consumed  by  an  adult,  it  is  no  less 
true  of  the  limited  kinds  of  food  used  by  the  infant." 

It  is  true,  as  evidenced  by  the  Transactions  of  the  Society,  that 
the  caloric  value  of  modified  milk  has  not  received  the  attention 
in  this  country  that  has  been  given  it  by  German  writers.  It  is 
reasonable  that  these  strictures  on  American  methods  of  feeding 
should  be  scientifically  investigated.  If  the  subject  has  been  neg- 
lected, in  my  opinion,  the  cause  has  been  due  to  a  belief  based 
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upon  clinical  observation,  which  is  not  always  "unscientific,"  that 
the  nutrition  of  an  infant  depends  primarily  upon  its  power  of  di- 
gestion and  assimilation,  and  not  altogether  upon  the  energy  value 
of  the  food.  Zahorsky,  Morse  and  others  have  studied  the  caloric 
requirements  of  premature  infants,  but  there  have  been  very  few 
data  published  in  this  country  in  regard  to  the  caloric  needs  of 
babies  in  the  first  year  of  life,  especially  of  those  whose  nutrition 
and  digestion  have  been  impaired  by  improper  feeding. 

The  object  of  this  paper  is  to  give  the  results  in  20  infants  who 
were  carefully  fed  upon  accurate  modifications  of  milk,  the  caloric 
values  of  which  could  be  closely  estimated.  Although  the  number 
of  cases  is  comparatively  small,  certain  inferences  may  be  drawn 
in  regard  to  the  influence  of  the  energy  value  of  the  food  upon  the 
weight  development  of  infants  in  the  first  year. 

A  calorie,  one  may  state,  is  the  amount  of  heat  necessary  to 
raise  the  temperature  of  i  kilo  of  water  i  degree  (Celsius).  If 
one  knows  the  percentage  composition  of  the  modified  milk  given 
in  an  individual  case,  one  may  estimate  its  heat  energy  in  terms  of 
calories  by  assuming  that  in  each  100  c.c.  of  the  mixture  each 
gram  of  fat  equals  9.3  calories  and  each  gram  of  proteids  and 
milk  sugar  equals  4.1  calories.  The  sum  of  these  calories  multi- 
plied by  the  number  of  cubic  centimetres  of  the  modified  milk  in- 
gested in  twenty-four  hours  and  divided  by  100  will,  therefore, 
g^ve  the  number  of  calories  in  the  food  consumed  daily. 

The  twenty-four-hour  amount  of  food  varies  according  to  the 
age  and  weight  of  the  infant.  It  is,  therefore,  customary  to  ex- 
press the  food  energy  in  the  number  of  calories  per  kilo  of  body 
weight.  This  is  called  the  energy  quotient.  For  example,  an  in- 
fant weighing  8  kilos  and  ingesting  800  calories  per  day  would  be 
taking  a  food,  the  energy  quotient  of  which  would  be  100. 

One  writer  has  stated  that  the  calories  could  be  furnished  by 
one  or  all  classes  of  food  vicariously.  If  this  is  a  fact,  the  energy 
value  of  modified  milk  is  the  most  important  consideration  in  de- 
termining the  quality  of  an  infant  food  and  our  clinical  experience 
in  feeding  infants  must  have  led  us  far  away  from  the  truth. 

For  example,  the  average  caloric  value  of  breast  milk  is  650 
calories  to  a  litre.  This  is  based  upon  a  composition  of  about 
3.50  per  cent,  fat,  6.50  per  cent,  sugar  and  1.50  per  cent,  proteid. 
A  modified  milk  containing  approximately  650  calories  to  the  litre 
could  be  made  by  any  one  of  the  following  prescriptions : — 
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Fat.  Sugar.  Proteids.  Caloric  Value. 

1 2.00  8.00  3.50  657 

2 4.00  6.00  1. 00  659 

3 3-50  6.50  1.50  653 

One  who  has  worked  intelligently  in  percentage  feeding  would 
not  admit  that  an  infant  would  thrive  as  well  on  formula  No.  i 
as  he  would  on  formula  No.  2  or  3. 

The  proper  proportion  of  water  to  solids  in  the  food  of  an  in- 
fant is  also  an  important  question  connected  with  infant  feeding 
which  the  study  of  the  caloric  value  of  the  food  does  not  take  into 
consideration.  The  need  of  water,  like  that  of  the  solid  elements, 
varies  according  to  the  age,  weight  and  digestion  of  an  infant. 

If  a  given  infant  required  653  calories  per  day,  and  was  receiv- 
ing it  in  the  form  of  1,000  c.c.  of  a  3.50  per  cent,  fat,  6.50  per 
cent,  sugar  and  1.50  per  cent,  proteids,  the  same  number  of  cal- 
ories in  the  food  could  be  obtained  by  prescribing  500  c.c.  of  a  7 
per  cent,  fat,  13  per  cent,  sugar  and  3  per  cent,  proteids,  but  clini- 
cal experience  teaches  us  that  such  a  change  would  sooner  or  later 
cause  serious  disturbances  of  digestion  and  nutrition. 

Those  of  us  who  have  closely  followed  the  percentage  basis  of 
feeding  have  been  impressed  by  the  differences  in  the  power  of 
infants  of  the  same  age  and  development  to  digest  and  assimilate 
food.  Many  factors  contribute  to  these  idiosyncrasies  of  diges- 
tion. The  conditions  may  be  such  that  for  a  number  of  weeks  the 
nutrition  of  the  infant  is  best  served  by  supplying  food  of  low  per- 
centages. Moreover,  the  power  to  digest  the  different  elements 
of  milk  varies  so  greatly  that  in  a  difficult  case  of  feeding  we  can- 
not determine  the  composition  best  suited  to  it  by  fixed  rules,  but 
must,  by  careful  and  deliberate  experimentation,  seek  for  the  pro- 
portion of  fats,  sugar  and  proteids  which  will  be  best  digested  and 
assimilated.  It  is  because  each  infant  is  a  study  by  itself  that  it  is 
extremely  difficult  to  impart  to  others  the  secrets  of  successful 
feeding.  If  the  question  of  infant  feeding  could  be  reduced  to  a 
definite  number  of  calories  per  kilo  of  body  weight,  the  problem 
would  be  greatly  simplified.  Can  this  be  done?  In  the  hope  of 
throwing  some  light  on  the  subject,  the  study  of  the  series  of  cases 
here  cited  was  undertaken. 

One  may  approach  the  question  in  two  ways.  A  given  number 
of  infants  may  be  fed  on  formulae,  the  energy  quotient  of  which 
can  be  estimated  and  applied  according  to  the  rules  laid  down  by 
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continental  authorities.  The  result  can  be  judged  by  the  subse- 
quent gain  in  weight. 

Another  way,  the  one  which  I  followed,  was  to  feed,  by  the 
most  accurate  methods  I  knew,  a  series  of  cases,  and  then  by  cal- 
culating the  caloric  value  of  the  food  ingested  during  the  months 
the  infants  were  under  my  care,  I  was  able  to  form  an  opinion  as 
to  the  relation  between  the  rate  of  growth  and  the  number  of  cal- 
ories taken. 

The  infants  were  without  exception  fed  upon  laboratory  modi- 
fications of  cow's  milk.  In  the  beginning  of  the  treatment  low 
percentages  of  fats,  milk  sugar,  whey  proteids  and  casein  were 
tried,  usually  starting  with  2  per  cent,  fat,  5  per  cent,  sugar,  .25 
per  cent,  whey  proteids,  .25  per  cent,  casein.  As  fast  as  diges- 
tion permitted,  the  milk  was  worked  up  to  4  per  cent,  fat,  7  per 
cent,  milk  sugar,  .75  per  cent,  whey  proteids  and  1.25  per  cent, 
casein.  It  was  then  changed  to  a  4 — 7 — 2,  or  2.50  per  cent,  plain 
cream  mixture,  and,  if  at  that  time  the  infant  was  nine  months  of 
age,  I  often  added  from  .25  per  cent,  to  .50  per  cent,  of  starch 
in  the  form  of  barley.  The  quantities  at  each  feeding,  the  inter- 
vals between,  and  the  number  of  feedings  were  regulated  accord- 
ing to  the  general  rules  of  feeding.  Partial  peptonization  and  milk 
of  bismuth  were  practically  the  only  medication  used,  and  these 
aids  were  necessary  in  a  few  cases  only  and  usually  for  short  in- 
tervals. Particular  pains  were  taken  to  prescribe  the  exact 
amounts  at  each  feeding  and  the  number  of  feedings  to  be  given, 
so  that  the  twenty-four-hour  amount  could  be  accurately  esti- 
mated. The  cases  I  have  selected  were  those  whose  mothers 
could  be  trusted  to  observe  and  report  intelligently.  I  believe, 
therefore,  that  there  can  be  no  error  of  importance  in  the  calcula- 
tion of  the  energy  value  of  the  food  actually  ingested.  A  small 
limit  of  error  is  inevitable,  but  it  cannot  be  large  enough  to  vitiate 
the  conclusions  which  I  shall  draw.  A  similar  limit  of  error  ap- 
plies to  the  work  of  most  of  the  German  writers,  whose  observa- 
tions upon  the  caloric  needs  of  infants  are  based  mostly  upon 
breast-fed  infants  and  upon  the  assumption  that  breast  milk  aver- 
ages 650  calories  to  the  litre ;  whereas,  in  any  individual  case 
which  was  studied,  the  breast  milk  might  have  run  considerably 
higher  or  lower  than  the  average. 

The  infants  were,  with  a  few  exceptions,  when  first  seen,  un- 
derdeveloped and  subject  to  varying  degrees  of  gastric  and  intes- 
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tinal  indigestion.  The  general  character  of  the  cases  is  best  seen 
in  the  following  table,  showing  the  number  of  weeks  each  case  was 
under  treatment,  the  weight  development  at  birth,  the  weight  de- 
velopment when  treatment  was  begun  and  the  final  weight  devel- 
opment when  the  experiments  were  ended.  The  weight  develop- 
ment was  estimated  by  dividing  the  weight  of  the  infant  in  ques- 
tion by  the  weight  of  the  average  healthy  infant  of  the  same  age 
and  multiplying  by  lOO.  ' 


Table 

I. 

Number 

of 

Case. 

Number 

of  Weeks 

under 

Treatment. 

Weight 
Development    ] 
at 
Birth. 

Weight 
Development 

■when 
First  Seen. 

Weight 

Development 

at  End  of 

Treatment. 

Percentage 

Gain  or  Loss 

During; 

Treatment. 

I 

14 

123 

80 

72 

—   8 

2 

111/2 

116 

57 

84 

+  27 

3 

14V2 

116 

83 

91  • 

+    8 

4 

9 

116 

70 

88 

+  18 

5 

15 

100  +  ( 

?) 

83 

81 

—   2 

6 

13V2 

(?)         ■ 

63 

94 

+  31 

7 

1014 

124 

61 

78 

+  17 

8 

14 

100 +  ( 

?) 

65 

81 

+  16 

9 

11I/2 

114. 

73 

98 

+  25 

lO 

13 

no 

93 

88 

—   5 

II 

7 

(?) 

70 

85 

+  15 

12 

8 

I00  +  ( 

?) 

58 

80 

+  22 

13 

13 

90 

71 

80 

+   9 

14 

28 

103 

58 

100 

+  42 

15 

10 

141 

94 

106 

+  12 

i6 

31 

100 

70 

90 

+  20 

17 

42 

no 

65 

96 

+  31 

i8 

34 

100 

106 

no 

+    4 

19 

40 

108 

72 

96 

+  24 

20 

8 

96 

55 

68 

+  13 

It  will  be  seen  that  in  all  but  3  cases  the  gain  in  weight  de- 
velopment was  very  marked,  showing  clearly  the  successful  appli- 
cation of  the  principles  of  percentage  feeding  to  these  cases.  In 
the  3  cases  in  which  a  loss  was  recorded,  it  will  be  noted  by  re- 
ferring to  Table  II.  that  there  was  an  actual  gain  in  weight,  but 
the  gain  was  not  sufficient  to  maintain  the  rate  of  growth  of  an 
average  healthy  infant  of  the  same  age. 

Table  II.  gives  the  result  obtained  in  my  series.    In  order  that 
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the  comparison  of  the  rates  of  growth  may  be  fair,  I  have  ar- 
ranged the  cases  in  four  groups  corresponding  to  the  first,  second, 
third  and  fourth  quarters  of  the  year.  The  number  of  calories  in- 
gested daily  is  the  average  number  for  the  quarter,  not  the  mean 
between  the  highest  and  lowest.  The  rate  of  growth  is  expressed 
in  a  series  of  ounces  gained  per  week.  The  number  of  weeks  each 
infant  was  under  observation  is  shown  in  Table  I. 


Table  II. 
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In  the  first  quarter  the  average  number  of  calories  per  day  in 
8  cases  observed  was  483,  with  an  average  weekly  gain  of  5 
ounces.  With  the  exception  of  No.  19,  which  was  a  particularly 
difficult  case  to  feed  and  one  in  which  there  was  little  progress 
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for  the  first  few  weeks,  the  calories  varied  but  slightly  from  the 
average,  the  lowest  being  458  (No.  10)  and  the  highest  515 
(No.  3).  In  spite  of  this  uniformity  in  number  of  calories  in- 
gested, the  weekly  gain  varied  greatly.  No.  17  with  a  daily  aver- 
age of  499  calories  gaining  7.6  ounces  per  week,  while  No.  i  with 
500  calories  gained  only  3.7  ounces  per  week. 

In  the  second  quarter  there  were  t6  cases  observed.  The  daily 
a\erage  of  calories  was  666  with  an  average  weekly  gain  of  6.2 
ounces.  That  is,  the  average  number  of  calories  per  day  in- 
creased 38  per  cent,  and  the  weekly  gain  increased  24  per  cent. 

The  lack  of  correspondence  between  the  number  of  calories 
ingested  and  the  weekly  gain  in  weight  is  striking.  The  lowest 
daily  average  was  546  (Nos,  6  and  16),  the  first  with  a  weekly 
gain  of  8.1  ounces  and  the  second  with  a  gain  of  5  ounces.  The 
highest  number  of  calories  taken  was  843  (No.  15)  with  a  weekly 
gain  of  6  ounces.  This  case,  therefore,  took  52  per  cent,  more 
calories  than  the  minimum  number  in  this  quarter  (No.  6)  and 
gained  33  per  cent,  less  per  week. 

Another  interesting  comparison  in  this  second  quarter  is  seen 
in  Cases  2,  6,  11,  12,  all  of  which  made  practically  the  same  gain 
— 8.8,  8.1,  8.8  and  8.9  ounces,  although  the  daily  averages  of 
calories  ingested  were  respectively  767,  546,  691,  578. 

In  the  third  quarter  there  were  7  cases  observed.  The  daily 
average  of  calories  was  860,  an  increase  of  practically  30  per  cent, 
over  that  of  the  second  quarter,  but  the  weekly  gain  in  ounces  was 
almost  identically  the  same,  that  is,  6.3  ounces  as  compared  with 
6.2  ounces. 

As  in  the  cases  observed  in  the  second  quarter,  the  same  lack 
of  correspondence  between  the  calories  ingested  and  the  weekly 
gain  in  weight  is  seen.  For  instance,  Case  No.  9  took  950  cal- 
ories and  gained  8.6  ounces  per  week,  while  Case  No.  14  took  668 
calories  (30  per  cent,  less)  and  gained  8.5  ounces,  or  practically 
the  same.  Again,  Case  No.  19  took  956  calories  and  gained  7.9 
ounces  per  week,  while  No.  18,  taking  908  calories,  nearly  the 
same,  gained  only  one-half  as  much — 4.  ounces  per  week. 

In  the  fourth  quarter  there  were  5  cases  observed.  The  aver- 
age number  of  calories  ingested  daily  was  1,018,  an  increase  of  18 
per  cent,  over  that  of  the  third  quarter.  The  weekly  gain  in 
weight  was,  however,  only  4.1  ounces,  a  decrease  of  35  per  cent, 
as  compared  with  that  of  the  third  quarter.    Case  No.  14,  with  a 
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daily  average  of  997  calories,  gained  6.9  ounces  per  week,  whereas 
Case  No.  18,  with  990  calories,  gained  only  half  as  much,  that  is, 
3.4  ounces  per  week.  Many  other  comparisons  of  a  similar  nature 
may  be  observed  by  study  of  this  table. 

The  question  might  very  properly  be  raised  as  to  whether  the 
discrepancies  which  I  have  pointed  out  between  the  daily  number 
of  calories  ingested  and  the  resulting  gain  in  weight  were  not  due 
to  differences  in  the  weight  development  of  the  cases  which  have 
been  compared,  I  have,  therefore,  prepared  Table  III.,  showing 
the  energy  quotient  (that  is,  the  number  of  calories  per  kilo  of 
body  weight)  and  the  weekly  gains  in  weight.  Examining  the 
table,  one  sees  that  the  results  in  the  four  quarters  were  as 
follows : — 

Table  III. 
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Although  the  energy  quotients  expressed  as  averages  are  fairly 
uniform  for  the  four  quarters,  the  rate  of  gain  is  seen  to  vary 
greatly.  Moreover,  if  one  will  examine  the  individual  cases  there 
will  be  found  to  be  as  little  correspondence  between  the  energy 
quotient  and  the  weekly  gain  as  there  was  between  the  average 
number  of  calories  ingested  daily  and  the  weekly  gain  in  weight. 

In  the  first  quarter,  No.  i,  with  an  energy  quotient  of  112, 
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gained  3.7  ounces  per  week,  while  No.  2,  with  the  same  energy 
quotient,  gained  6.5  ounces,  or  75  per  cent.  more. 

In  the  second  quarter,  No.  11,  witH  an  energy  quotient  of  119, 
gained  8.8  ounces,  while  No.  16,  with  an  energy  quotient  exactly 
the  same,  gained  only  5  ounces  per  week,  or  43  per  cent.  less. 
Again,  No.  2  and  No.  11,  each  gaining  8.8  ounces  per  week,  the 
first  had' an  energy  quotient  of  131,  the  second  of  119. 

Many  other  examples  of  the  lack  of  correspondence  between 
the  energy  quotient  and  the  rate  of  growth  may  be  seen  by  study 
of  the  above  table.  One  will  also  observe  that  while  the  average 
energy  quotients  for  the  four  quarters  of  the  year  do  not  vary 
greatly,  the  range  between  the  high  and  the  low  levels  in  almost 
every  case  was  very  large.  This  variation  is  explained  by  the  fact 
that  the  energy  quotient  is  a  constantly  varying  factor,  inasmuch 
as  it  represents  the  number  of  calories  per  kilo  of  body  weight. 
It  is,  therefore,  an  uncertain  guide  in  infant  feeding.  If  the  num- 
ber of  calories  taken  in  twenty-four  hours  remains  the  same,  the 
energy  quotient  is  constantly  diminished  as  the  weight  of  the  in- 
fant increases.  On  the  other  hand,  if  the  number  of  calories  is 
increased  and  the  weight  of  the  infant  remains  stationary  or  in- 
creases but  slightly,  the  energy  quotient  is  increased.  It  bears  no 
more  relation  to  the  rate  of  growth  than  does  the  average  number 
of  calories  ingested  daily. 

Finkelstein  states  that  breast-fed  babies  should  receive  food  of 
an  energy  quotient  of  100  in  the  first  quarter,  100  to  90  in  the 
second  quarter  and  about  80  in  the  latter  part  of  the  first  year. 
In  artificially-fed  infants  the  requirements  are  said  by  Heubner 
and  others  to  be  from  20  to  25  per  cent,  greater  than  the  breast- 
fed infants.  Czerny  and  Keller  differ  in  this  opinion  and  consider 
cow's  milk  and  human  milk  the  same  in  amount  of  energy  re- 
quired in  digestion.  The  average  energy  quotient,  as  shown  in 
Table  III.,  would  thus  correspond  only  approximately  with  the 
averages  given  by  the  German  authorities.  The  tendency  in  this 
series  of  cases  indicates  that  the  energy  quotient  in  artificially-fed 
infants  is  much  higher  than  in  breast-fed  infants  and  exceeds  the 
standards  generally  accepted  for  bottle-fed  babies  by  the  German 
investigators.  Moreover,  the  average  energy  quotient  required 
in  each  quarter  of  the  year  varied  so  widely  from  the  extreme  low 
and  extreme  high  quotients  and  bore  so  little  relation  to  the  rate 
of  growth  that  one  may  seriously  and  with  reason  doubt  the  value 
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of  making  it  the  basis  by  which  to  calculate  the  infant's  food  re- 
quirements. 

c6nclusions. 
We  are  warranted  in  drawing  the  following  conclusions,  which 
I  believe  will  be  confirmed  by  the  investigation  of  a  larger  number 
of  cases : — 

1.  The  calories  in  the  food  of  an  infant  in  the  first  year  of 
life  cannot  be  furnished  by  the  fats,  sugar  and  proteids  vicariously 
if  the  best  results  of  substitute  feeding  are  to  be  obtained. 

2.  The  number  of  calories  required  increases  in  each  quarter 
of  the  year.  In  this  series  of  20  cases,  the  average  number  of  cal- 
ories ingested  each  day  was  for  the  four  periods — 483,  666,  860 
and  1,018 — while  the  corresponding  energy  quotients  were  116, 
126,  125,  120. 

3.  A  given  number  of  calories  per  day  does  not  necessarily 
cause  the  same  rate  of  growth  in  infants,  even  if  they  are  of  the 
same  age  and  development. 

4.  A  food  of  a  given  energy  quotient  does  not  necessarily 
cause  the  same  rate  of  growth  in  infants,  even  if  they  are  of  the 
same  age  and  development. 

5.  The  caloric  value  of  the  food  expressed  either  in  terms  of 
the  number  of  calories  ingested  daily  or  as  the  energ}^  quotient  is 
not  the  most  important  consideration  in  determining  the  quality 
of  an  infant's  food.  The  nutrition  of  an  infant  depends  primarily 
upon  its  power  to  digest  and  assimilate  milk.  These  functions  are 
best  served  by  modifying  the  percentages  of  the  constituents  of 
milk  so  as  to  adapt  the  food  to  the  individual  needs  of  the  infant. 
In  a  given  case,  neither  the  number  of  calories  nor  the  energy 
quotient  of  the  food  can  be  positively  determined  by  rule,  but, 
like  the  fats,  sugar  and  proteids  in  percentage  feeding,  must  be 
ascertained  by  experiment.  The  calculations  of  calories  and 
energy  quotients  in  connection  with  percentage  feeding  can  be 
easily  made,  but  they  add  nothing  in  the  way  of  information  w^hich 
cannot  be  obtained  by  careful  observation  of  the  gastric  and  intes- 
tinal functions  and  the  weekly  gain  in  weight. 


DISCUSSION. 

Dr.  Morse. — It  is  very  hard  to  understand,  I  think,  how  any- 
one who  is  familiar  with  both  the  American  methods  of  feeding 
and  the  German  methods  can  feel  that  everything  is  wrong  with 
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the  American  and  everything  right  with  the  German.  It  seems 
to  me  that  if  it  were  necessary  to  choose  between  the  two  that 
the  American  methods  are  the  better.  The  common  sense  way, 
however,  is  to  pick  out  the  good  points  in  both  methods  and  use 
them  both.  Personally,  I  believe  that  in  order  to  get  the  best 
results  it  is  necessary  to  prepare  the  food  by  percentages,  and 
that  the  food  must  be  regulated  to  suit  the  individual  infant's 
digestion.  Something  more  is  necessary  than  to  provide  the 
proper  number  of  calories,  although,  of  course,  no  method  of 
feeding  can  be  successful  that  does  not  provide  this  number.  I 
have  been  in  the  habit  for  a  long  time  of  estimating  the  caloric 
value  of  the  food  from  time  to  time,  chiefly  to  make  sure  that  in 
difificult  cases  of  feeding  I  have  not  gotten  the  caloric  value  of  the 
food  too  low,  the  tendency  being  to  cut  the  strength  of  the  food 
down  on  account  of  the  feeble  digestion  until  it  does  not  con- 
tain enough  for  the  baby  to  gain,  or  even  live,  on.  In  such  cases 
the  use  of  calories  as  a  check  is  extremely  important.  A  point 
to  be  rememibered  is  that  the  caloric  needs  of  a  baby  depend  not 
only  on  his  weight  but  also  on  its  surface  area,  and  that  of  the  two 
the  latter  is  the  more  important..  It  is  also  necessary  to  remem- 
ber the  nitrogen  need  of  the  babies.  The  food,  therefore,  must 
contain  a  certain  amount  of  nitrogen  and  consequently  a  certain 
amount  of  proteids.  They  cannot  gain  if  the  nitrogen  is  too  low, 
even  if  the  caloric  value  is  sufficient. 

Dr.  Koplik. — I  think  this  problem  of  calories  is  a  very  diffi- 
cult one  to  understand  and  to  give  full  justice  to  both  sides  of 
the  subject.  I  do  not  think  anyone  has  ever  contended  that  all 
that  was  necessary  was  to  give  a  baby  a  certain  number  of  calories. 
The  contention  was  that  given  a  certain  amount  of  surface 
area,  a  certain  weight,  a  certain  caloric  equivalent  in  the  food, 
a  certain  caloric  coefficient  for  the  baby  to  thrive  was  necessary. 
The  workers  in  this  field  never  contended  that  all  that  was  neces- 
sary was  to  calculate  a  food  in  calories  and  then  feed  the  baby 
with  it.  Dr.  Ladd  has  gone  to  the  pains  of  calculating  the 
caloric  equivalent  of  the  food  in  his  cases  and  has  tabulated  it 
very  well,  but  that  is  only  one  side  of  the  question.  He  has  been 
surprised  to  find  that  if  he  gives  500  caloric  equivalents  in  one 
case  and  499  in  another  that  the  gain  in  one  may  be  twice  as 
much  as  in  the  other ;  that  is  not  surprising.  In  these  particular 
infants  the  waste  of  energy  in  assimilating  a  food  which  contains 
500  calories  as  compared  to  one  with  499  is  twice  as  great  in 
number  i  as  in  number  17.  Dr.  Ladd  has  not  taken  this  into 
consideration  at  all ;  he  has  not  taken  into  account  this  wasted 
energy  in  the  gut.  There  is  one  thing  about  the  calculation  and 
estimation  of  these  equivalents  that  is  important,  and  that  is  that 
there  is  always  in  all  infants,  whether  breast-fed  or  fed  with  cow's 
milk,  a  certain  amount  of  nitrogen  waste  in  the  gut  which  is  ab- 
solutely undeterminable.     There  is  a  nitrogen  deficiency  which 
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doesn't  appear  in  the  feces.  Dr.  Wentworth  has  made  a  point 
of  that  in  his  previous  communications.  Another  point  is  this : 
percentage  feeding  is  not  the  only  way  of  feeding  a  baby  success- 
fully. There  are  other  methods  of  feeding  which  are  highly  suc- 
cessful, not  only  abroad,  but  in  this  country,  and  these  methods 
are  very  widely  diverse  from  the  percentage  method.  I  will 
mention  one — the  buttermilk  method.  Why  is  it  such  a  successful 
method?  Because  it  contains  a  very  highly  assimilable  form  of 
proteid,  and  the  caloric  equivalent  of  buttermilk  is  not  only  equal 
to,  but  sometimes  above,  that  of  mother's  milk  and  the  energy 
waste  in  the  gut  is  small,  much  less  than  in  any  other  form  of  feed- 
ing in  the  particular  infant  which  thrives  on  it.  If  the  same  infant 
was  fed  by  the  percentage  method  and  did  not  thrive,  and  did 
thrive  on  the  buttermilk  method,  it  simply  proves  that  there  are 
two  forms  of  feeding,  in  one  of  which  the  amount  of  work  ex- 
pended in  elaborating  the  food  in  the  gut  is  less  than  in  the  other, 
and  therefore  there  are  more  calories  saved  which  go  to  increase 
of  body  weight  in  one  food  than  in  the  other.  Even  though  the 
percentage  food  contains  more  calories  than  the  buttermilk, 
the  waste  in  the  gut  in  elaborating  the  food  is  less  and  the  gain 
of  the  baby  more  with  the  buttermilk.  Each  baby  must  be  studied 
out  for  itself. 

Dr.  Freeman. — It  seems  to  me  there  is  one  great  advantage- 
in  the  dissemination  of  our  knowledge  of  this  German  method,, 
and  that  is  that'  it  establishes  a  standard  of  food  value  ordinarily 
necessary  for  proper  nutrition.  It  has  been  our  tendency,  I  think,, 
to  feed  a  baby  persistently  on  too  little  food,  especially  in  the 
use  of  proteids  of  less  than  i  per  cent.  If  some  attention  is  paid 
to  this  German  method  we  will  have  better  standards  and  there 
will  be  less  starvation  in  order  to  get  good  stools. 

Dr.  La  Fetra. — I  wish  to  emphasize  the  points  made  by  Dr. 
Morse  and  Dr.  Freeman.  It  seems  to  me  that  in  the  use  of  the 
calories  it  would  be  enlightening  if  we  could  determine  the  lower 
limits  of  the  caloric  value  to  be  supplied  by  the  proteids ;  to 
determine  the  lowest  limit  of  proteids  which  we  can  safely  allow, 
and  then  the  lowest  limits  of  fats  and  carbohydrates.  The  upper 
limit  we  have  to  determine  by  the  digestive  capacity  of  the  baby. 
There  is  so  much  more  waste  in  some  babies  than  in  others.  We 
should  establish  a  limit  below  which  we  may  not  go  in  the  proteids 
used  in  our  milk  modifications. 

Dr.  Rotch. — I  think  one  great  mistake  I  have  noticed  creep- 
ing into  the  discussions  of  this  society  is  that  when  anyone  reads 
a  paper  on  feeding  they  are  supposed  to  be  giving  an  ideal  method. 
We  have  no  ideal  method.  There  are  a  great  many  different 
methods.  So  far  as  I  can  see  those  who  believe  most  in  per- 
centage feeding  in  no  way  believe  that  that  is  the  only  way,  or 
the  ideal  way,  or  that  they  can  manage  their  cases  with  that 
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method  alone,  but  there  are  a  good  many  sides  to  this  question. 
I  do  not  beHeve  that  some  of  these  caloric  values  have  been  at  all 
established.  All  methods  should  be  used.  I  believe  that  the  prin- 
ciples of  percentage  feeding  are  employed  everywhere,  but  here 
in  America  we  have  brought  them  down  to  a  greater  simplicity, 
which  is  not  the  case  in  Germany.  They  ignore  what  we  have 
done ;  we  have  never  ignored  what  they  have  done  at  all.  Our 
more  exact  methods  with  percentage  feeding  will  aid  in  establish- 
ing caloric  values.  What  I  do  think  is  that  we  have  the  proper 
principle  to  start  with.  We  must  use  percentages.  Buttermilk 
does  not  agree  with  every  baby  and  must  be  modified  until  it 
does  agree.  This  society  should  acknowledge  by  this  time  that 
there  is  at  least  a  principle  in  percentage  feeding.  That  does 
not  mean  that  it  need  be  spoken  of  as  the  only  method  of  feeding, 
or  the  best  method.  Changes  must  be  made  according  to  the 
idiosyncrasies  of  the  babies.  *  What  we  insist  upon  is  that  the 
method  be  exact,  that  is  all.  I  agree  with  Dr.  Koplik  that  we 
should  make  use  of  what  the  Germans  teach  us,  and  I  think  we 
do.  We  are  not  opposing  caloric  feeding  at  all,  but  \Nt  can  show 
the  weak  points  in  the  method. 

Dr.  Ladd. — I  was  obliged  to  cut  the  paper  short  and  did  not 
have  an  opportunity  to  say  anything  bearing  on  the  points  men- 
tioned by  Dr.  Koplik.  The  cases  were  successful  as  far  as  the 
feeding  was  concerned,  but  if  the  tables  are  carefully  examined 
in  reference  to  the  German  standards  one  will  find  that  the 
calories  taken  were  considerably  in  excess  of  the  standards  set 
by  the  Germans.  They  varied  greatly  in  different  infants  of  the 
same  age.  There  is  in  these  cases  no  fixed  relation  between  the 
gain  in  weight  and  the  calories  taken.  The  unreliabiHty  of  taking 
the  energy  quotient  as  a  standard  of  feeding  is  also  shown.  Witii 
such  discrepancies  as  are  here  demonstrated  how  can  one  say  in 
a  given  case  what  the  energy  quotient  should  be? 


THE  NEED  OF  GREATER  ACCURACY  IN  PRESCRIB- 
ING STARCH  IN  INFANT  FEEDING. 

BY  MAYNARD  LADD,  M.D., 

Instructor  in  Pediatrics,  Harvard  University  ;  Assistant  Physician  to   tlie 
Children's  Hospital  and  to  the  Infants'  Hospital. 

The  use  of  starch  as  a  food  for  infants  in  the  first  year,  in 
connection  with  modifications  of  milk,  has  been  the  subject  of 
much  discussion  among  pediatrists.  In  fact,  at  one  time  it  as- 
sumed so  much  importance  as  to  become  almost  a  professional 
creed,  by  which  physicians  were  termed  believers  or  heretics. 
Perhaps  the  issue  still  persists  and  may  furnish  the  material  for 
future  debates  and  wide  diflferences  of  opinion.  It  is  not  the 
purpose  of  this  paper  to  discuss  the  subject  of  starch  digestion  in 
infants  nor  the  advisability  of  farinaceous  food  in  the  early 
months  of  life.  What  has  impressed  me  in  my  reading  and 
practice  is  the  great  indefiniteness  and  inexactness  of  physicians 
in  their  use  of  cereal  decoctions.  My  plea  here  is  neither  for  nor 
against  their  use,  but  that  we  may  mutually  accept  a  more  scientific 
basis  of  administering  starch,  when  in  our  individual  opinions 
the  need  for  it  arises. 

Infant  feeding  made  great  advances  when  the  pediatrists  of 
the  country  accepted  the  percentage  basis  of  feeding,  and  cow's 
milk  was  prescribed  for  infants  in  percentages  of  fats,  sugar  and 
proteids.  It  matters  little  by  what  method  one  calculates  these 
percentages :  there  are  many  accurate  ways  of  obtaining  the  re- 
quired formulae,  and  each  man  will  follow  the  system  which 
appeals  to  him  individually.  It  is,  however,  of  unquestioned  ad- 
vantage to  think  and  write  in  percentages,  for  in  this  way  only 
may  we  express  scientifically  the  manner  in  which  the  problems 
of  infant  feeding  are  to  be  worked  out  so  that  the  experience  of 
one  man  will  be  of  value  to  another. 

It  is  surprising  that  we  have  not  before  this  evolved  a  prac- 
tical method  of  prescribing  starch  in  percentages  as  we  have  for 
years  prescribed  percentages  of  fats,  sugar  and  proteids.     Al- 
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though  this  suggestion  has  been  made  before,  by  Dr.  Rotch  and 
perhaps  by  others,  the  idea  has  never  been  carried  out  practically 
so  far  as  I  know.  The  custom  has  been  to  use  what  is  called 
barley  water  as  a  diluent.  Each  writer  on  infant  feeding  gives  his 
formula  for  making  barley  water  and  his  experience  in  its  use,  but 
if  one  will  analyze  the  mixtures  recommended,  and  then  calculate 
the  number  of  ounces  of  diluent  which  can  possibly  be  used  in 
dififerent  milk  formulae,  one  will  discover  the  great  variations  in 
the  percentages  of  starch  that  are  given.  It  is  my  belief  that  this 
lack  of  vmiformity  of  method  in  actual  practice  is  partly  re- 
sponsible for  the  misunderstandings  and  difference  of  opinion  as 
to  an  infant's  ability  to  digest  starch,  and  as  to  the  advisability  of 
giving  it  in  the  food  in  the  early  months  of  life. 

I  have  had  analyzed  for  me  by  Mr.  F.  W.  Howe  decoctions 
of  barley  prepared  according  to  the  formulae  of  six  different 
writers.    The  results  are  seen  in  the  following  table : — 


Table  I. 

No.  I   contained  0.64  per  cent,  of  starch 

"  2  "         0.96     " 

-  3  "        2.58     " 

"  4  ''        3-87    " 

"  5  "        AA7    " 

"  6  "        6.00    " 


It  is  interesting  to  calculate  maximum  and  minimum  per- 
centages of  starch  one  would  obtain  in  a  very  weak  and  a  very 
strong  milk  formula  by  using  as  a  diluent,  in  place  of  water,  the 
cereal  decoctions  containing  the  minimum  and  the  maximum 
amounts  of  starch  as  given  in  the  above  analyses. 

A  formula  calling  for  2  per  cent  fat,  5  per  cent,  sugar  and 
.25  per  cent,  proteids,  requires  16  ounces  of  water  as  diluent  in  a 
20-ounce  mixture. 

A  formula  calling  for  4  per  cent,  fat,  7  per  cent,  sugar  and 
2.5  per  cent,  proteids,  requires  4%  ounces  of  water  in  a  20-ounce 
mixture. 

If,  then,  we  replace  the  water  in  each  case  by  the  cereal 
decoctions  containing  .64  per  cent,  starch  and  6  per  cent,  starch, 
the  resultant  percentages  of  starch  in  the  mixtures  are  seen  in 
the  following-  table : — 
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Table  II. 
With  .64  per  cent,  starch  decoction : — 

Formula  i  (2,  5,    .25)  gives  .51  per  cent,  starch  in  mixture 
2(4,7,2.50)      '•      .15    "      "       •  "       " 

With  6  per  cent,  starch  decoction : — 

Formula  i  (2,  5,    .25)  gives  4.8    per  cent,  starch  in  mixture 
2  (4,7,2.50)      "      1.42    "      "  "       '* 

Xo  one  will  question  the  fact  that  it  may  make  a  great  dif- 
ference to  a  very  young  infant  whether  it  receives  .51  per  cent, 
starch  or  4.8  per  cent,  starch  in  its  food. 

Again,  it  is  interesting  to  note  that  if  one  works  with  a  stock 
decoction  of  starch,  using  it  in  each  formula  to  replace  the  water, 
the  practical  result  is  to  give  a  steadily  diminishing  percentage 
of  starch,  as  the  milk  formula  is  increased  in  its  percentages  of 
fats,  sugar  and  proteids,  so  that  the  infant,  at  the  end  of  the  year, 
when,  presumably,  it  has  the  greatest  power  of  digesting  starch,  is 
getting  about  one-third  as  much  starch  as  in  the  beginning  of  the 
year,  when  its  power  of  starch  digestion  is  least  developed. 

An  infant's  ability  to  digest  starch  is  undeveloped  at  birth,  but 
increases  with  age.  The  logical  method  of  giving  starch,  there- 
fore, is  to  begin,  at  whatever  age  the  physician  may  personally 
believe  to  be  advisable,  with  small  percentages  which  should  be 
gradually  increased.  If  this  method  were  adopted  and  consistently 
worked  out,  the  accumulating  experiences  of  physicians  would 
soon  enable  us  to  draw  more  definite  conclusions  than  is  now 
possible,  both  as  to  the  advantages  of  giving  starch  in  the  early 
months  of  life  and  as  to  the  limits  of  starch  digestion  in  these 
months. 

As  a  result  of  the  work  done  by  Mr.  F.  W.  Howe  and  myself, 
the  Walker-Gordon  Milk  Laboratories  are  now  prepared  to  fill 
prescriptions  of  modified  milk  calling  for  definite  percentages  of 
starch  in  the  form  of  barley  or  oats.  High  percentages  of  fals 
and  proteids  require  so  many' ounces  of  milk  and  cream  that  the 
number  of  ounces  of  diluent  grows  progressively  less  as  the  com- 
position of  the  food  approaches  that  of  whole  milk.  There  are, 
therefore,  limitations  to  the  starch  percentages  which  are  possible, 
owing  to  this  limitation  in  the  amount  of  the  diluent  that  may 
be  used. 
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Mr.  Howe  analyzed  a  number  of  cereal  decoctions  made  of 
Robinson's  prepared  barley  and  Health  Food  oat  flour,  taking  in 
each  case  2  and  3  ounces  of  the  flour  to  i  quart  of  water,  cooking 
for  one-half  hour,  and  adding  enough  water  to  make  up  a  full 
quart.    The  average  of  these  analyses  were  as  follows : — 

Table  HI. 

ANALYSES  OF  CEREAL  DECOCTIONS. 

Solids.  Fats.  Proteids.  Starch.  Ash. 

Oat  flour,  2  ounces 3.52         .08         .41         2.99  .03 

Barley  flour,  2  ounces .  . .   3.48         .02         .54         2.88  .03 

Oat  flour,  3  ounces 5.21         .11         .47         4.58  .05 

Barley  flour,  3  ounces.  . .   5.19         .03         .68         4.43  .04 

It  will  be  seen  by  these  figures  : — 

( 1 )  That  the  barley  and  oat  .preparations  made  in  the  above 
way  have  practically  the  same  composition, 

(2)  That  2  ounces  of  either  flour  to  a  quart  give  approx- 
imately a  3  per  cent,  starch  solution. 

(3)  That  3  ounces  of  either  flour  to  a  quart  give  approx- 
imately a  4.50  per  cent,  starch  solution. 

(4)  That  the  percentage  of  fat  added  to  a  mixture  by  the 
cereal  is  practically  nothing. 

(5)  That  the  percentage  of  proteids  added  to  a  mixture  by 
the  cereal  is  very  small.  In  the  concentrated  cereal  decoction  it 
averages  about  .50  per  cent.,  but  as  the  amount  of  the  diluent 
in  most  milk  mixtures  is  from  one-quarter  to  one-half  of  the  total 
amount,  the  amount  of  proteid  contributed  by  the  cereal  would 
average  from  .12  to  .25  per  cent.,  and  these  percentages  would 
be  obtained  only  in  case  the  concentrated  cereal  decoction  was 
used.  A  thin  decoction  containing  .64  per  cent,  starch  would 
give  only  from  ,02  to  .05  per  cent,  of  proteid. 

It  was  also  found  that  the  decoction  made  by  using  2^  ounces 
of  either  barley  or  oat  flour  to  a  quart  of  water,  cooking  for  thirty 
minutes  and  adding  sufficient  water  to  make  one  quart,  yielded 
about  3.50  per  cent,  of  starch  and  was  as  thick  a  solution  as  can 
conveniently  be  strained.  This  3.50  per  cent,  decoction  has  there- 
fore been  adopted  as  the  stock  solution  in  the  milk  laboratories. 

On  this  basis  the  amount  of  this  stock  cereal  decoction  to  be 
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added  to  any  mixture  of  modified  milk  to  obtain  any  percentage  of 
starch  can  be  easily  calculated  by  the  simple  formula : — 

No.  of  ounces  of  cereal  decoction  = 

Starch  percentage  desired  X  total  ounces  of  mixture 

3-50 

The  adoption  of  this  recipe  for  making  the  stock  solution  of 
cereal,  together  with  the  formula  given,  does  away  with  the  mis- 
leading terms  of  barley  water  and  barley  jelly,  and  enables  us  to 
calculate  with  ease  and  great  accuracy  any  percentage  of  starch 
we  desire  to  give,  or  at  least  any  percentage  which  is  within  the 
possible  limits. 

The  following  table  shows  the  practical  limits  of  cereal  mix- 
tures in  laboratory  modifications : — 

Table  IV. 

Any  percentage  of         fat  from       i  to  4  with 
"      sugar     "  4  "  7. 

"  proteid     "  .   0.25  "  2 
may  be  prescribed  with 

starch,  0.25  per  cent. 
"       0.50    "      " 
"       0.75    "      " 
"        i.oo    "      " 
"        1.25    "      " 

If  the  fat  percentage  is  4,  and  the  proteid  is  2.25%,  the  starch  cannot  exceed  1.05% 
"    "      "         "        "2.50"     "        "  "  "       0.83" 

"     "      "  "        "  3.00 "  "        0.30  " 

By  using  3  ounces  of  the  flour  to  a  quart  of  water,  the  stock 
solution  of  cereal  gives  4.5  per  cent,  of  starch,  and  if  straining 
the  solution  is  dispensed  with,  higher  percentages  can  be  given 
than  in  the  above  table,  the  limitations  of  which  can  be  easily  cal- 
culated by  the  general  formula  given  above,  4.50  being  substituted 
for  the  denominator  3.50. 


DISCUSSION. 


Dr.  Southworth. — All  of  us  who  have  attempted  to  recon- 
cile the  writings  of  different  men  concerning  the  use  of  cereal 
gruels  have  had  an  experience  similar  to  that  of  Dr.  Ladd.  It 
is  simply  another  demonstration  that  we  cannot  have  a  clear  un- 
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derstanding  of  these  things  as  long  as  we  are  all  using  different 
strengths  of  preparations  and  then  discussing  the  results  obtained 
from  these  entirely  different  standpoints.  The  great  difficulty  in 
arriving  at  any  standardization  of  cereal  gruels  has  been  to  get 
some  method  that  was  clear  enough  to  be  adapted  not  only  to  the 
laboratory  methods  but  also  to  home  modification,  and  I  hope  in 
closing  Dr.  Ladd  will  mention  the  simple  way  by  which  he 
measures  the  ounces  of  cereal  flours.  In  home  modification  we 
have  had  to  rely  upon  the  inaccurate  measurements  by  teaspoon- 
fuls.  Perhaps  there  is  no  way  by  which  standardization  can  be 
popularized  more  readily  than  by  placing  this  method  in  the 
hands  of  the  Walker-Gordon  laboratories,  where  we  can  become 
familiar  with  it  and  the  results. 

Dr.  Ladd. — It  is  a  very  simple  matter  to  give  directions  to  the 
mother ;  an  ounce  of  the  flour  by  measure  is  practically  the  same 
as  by  weight,  and  if  the  same  graduate  is  used  as  for  the  measure- 
ment of  the  milk,  it  corresponds  so  closely  with  th'e  weight  as  to 
make  but  very  little  difference. 


AN  AUTOMATIC   BOTTLE-WARMER. 


BY  ROWLAND  G.  FREEMAN,  M.D., 
New  York. 

Although  many  bottle-warmers  are  available,  there  is,  so 
far  as  I  know,  no  bottle-warmer  which  will  invariably  produce  a 
definite  temperature  in  bottles  of  milk  before  feeding,  so  that  it 
does  not  need  to  be  watched  carefully  by  the  nurse. 

On  the  occasion  of  my  presenting  to  this  society  many  years 
ago  a  pasteurizer  which  required  no  control  by 
thermometer,  Dr.  Rotch  requested  that  I  devise  a 
bottle-warmer    on    the    same    principle.      This, 
although  theoretically  easy,  proved  a  rather  diffi- 
cult task,  but  finally  I  am  able  to  present  a  bottle- 
warmer  constructed  on  the  same  principle  as  the 
pasteurizer,  which  will  pro- 
duce   a    fairly    definite    tem- 
perature of  about  ioo°  F. 

The  apparatus  consists  of 
a  vessel  for  water  and  a 
receptacle  for  a  bottle  of 
milk.  The  veissel  is  heated 
by  an  alcohol  lamp.  This 
vessel  has  three  grooves  to 
indicate  the  amount  of  water 
to  be  used :  the  lower  groove 
for  heating  3  ounces  of 
milk;  the  middle  groove  for 
heating  4  or  5  ounces  of  milk,  and  the  upper  groove  for  heating 
6  to  8  ounces  of  milk. 

This  vessel  is  filled  to  the  proper  groove  with  water  and 
covered,  the  receptacle  having  been  left  out.  The  alcohol  lamp 
is  kept  lighted  until  the  water  has  boiled  vigorously.  In  the 
meantime  the  bottle  is  placed  in  the  receptacle,  where  it  is  sur- 
rounded by  cold  water.     As  soon  as  the  water  boils  thoroughly 
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the  alcohol  lamp  is  extinguished.  The  cover  is  removed,  the 
receptacle  holding  the  bottle  of  milk  to  be  heated  is  put  into  the 
vessel  and  it  is  recovered  and  left  for  ten  minutes,  at  the  end  of 
which  time  the  bottle  of  milk  should  have  become  heated  to  a 
temperature  suitable  for  feeding. 

The  precautions  to  be  observed  in  the  use  of  this  apparatus 
are: — 

First. — The  water  must  boil  vigorously. 

Second. — The  boiling  water  must  reach  the  proper  groove. 

Third. — The  space  around  the  bottle  in  the  receptacle  must  be 
filled  with  cold  water. 


ANOREXIA    NERVOSA    IN    CHILDREN. 

BY  F,  FORCHHEIMER,   M.D., 
Cincinnati,   O. 

The  peculiar  affection  which  is  the  subject  of  this  paper  was 
first  described  by  Lasegue  in  1873  under  the  name  of  "I'Anorexia 
Hysterique."  Independently  of  him,  Sir  Wm.  Gull  described  the 
same  condition  in  1874,  giving  to  it  the  designation  of  anorexia 
nervosa  because,  as  he  says,  it  also  occurs  in  males.  In  1894 
Collins  and  Soltmann  reported  the  first  cases  in  children,  the 
latter  adding  another  name  for  the  condition — anorexia  cerebralis, 
or  corticalis.  The  next  year  (1895)  C.  F.  Marshall  recorded  a 
fatal  case  in  a  girl  of  eleven  years  of  age  in  which  the  autopsy 
revealed  the  same  absence  of  lesions  as  was  found  in  Gull's  fatal 
case  (1896).  Since  that  time  the  affection  has  been  usually  taken 
up  in  connection  with  hysteria,  and  it  has  been  looked  upon  as 
one  of  the  manifestations  of  hysteria. 

The  condition  may  be  defined  as  one  of  anorexia,  in  neuro- 
pathic girls  and  boys,  accompanied  by  loss  of  weight;  sometimes 
terminating  fatally  with  no  organic  lesion  found.  According  to 
the  present  state  of  our  knowledge,  we  are  justified  in  calling  it 
a  neurosis,  or  a  psychosis. "  The  anorexia  may  be  complete  or  in- 
complete in  that  the  patient  takes  no  food  at  all  or  restricts  him- 
self to  certain  articles  of  diet.  But  there  must  be  absence  of 
organic  lesion  which  would  explain  the  anorexia. 

According  to  this  definition,  those  conditions  found  in  spoiled, 
pampered  children  who  live  upon  improper  food,  both  as  to  quan- 
tity and  quality,  are  not  to  be  considered  under  the  heading  of 
anorexia  nervosa;  in  them  there  is  no  loss  of  weight  as  a  rule. 
Neither  should  the  loss  of  appetite  which  accompanies  the 
anemias,  the  gastrointestinal  diseases,  so-called  scrofulosis  or 
tuberculosis  be  considered  under  this  heading.  Notwithstanding 
the  fact  that  here  the  anorexia  itself  may  resemble  that  of  the 
minor  form  of  anorexia  nervosa,  there  is  always  some  other  dis- 
ease which  explains  the  loss  of  appetite.  As  a  rule  the  children 
who  suffer  from  anorexia  nervosa  are  such  as  have  been  per- 
mitted to  grow  up  without  discipline;  eating  much  or  little  and 
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choosing  their  own  diet.     The  milder  form  of  anorexia  nervosa 
is  represented  in  the  following : — 

A.  B.  Female,  aged  seven  years.  Both  mother  and  father 
neurotic  and  of  neurotic  descent.  Three  other  children  in  the 
family,  one  of  whom  is  an  idiot.  Nothing  abnormal  was  found 
in  the  child  until  she  was  six  years  of  age,  although  the  mother 
states  that  the  child  has  an  uncontrollable  and  violent  temper. 
The  child,  furthermore,  must  have  its  own  way,  and  always  does 
have  its  own  way.  At  the  age  of  six  she  made  up  her  mind  that 
she  could  limit  her  diet  to  certain  articles  of  food,  and  take  small 
quantities  of  them.  No  reason  could  be  assigned  for  this;  she 
simply  would  not  eat  anything  except  meat,  vegetables  in  small 
quantities  and  cheese  or  salad  in  large  quantities.  The  two  latter 
articles  of  diet  were  permitted  by  the  indulgent  parents,  but  only 
in  small  quantities.  Constipation  was  the  only  thin^  complained 
of,  aside  from  the  loss  in  weight,  sleeplessness  and  general  un- 
happiness.  When  she  was  brought  to  me  I  found  the  following: 
A  pale,  emaciated  child,  weighing  34  pounds  (the  average  weight 
for  her  age  being  41  pounds).  Physically,  nothing  wrong  could 
be  found;  urine  small  in  quantity,  specific  gravity  somewhat  in- 
creased, normal  constituents  normal,  no  abnormal  constituents. 
The  blood  examination  showed  slight  reduction  in  hemoglobin, 
otherwise  nothing.  Examination  of  the  nervous  system  showed 
that  she  was  suspicious,  willful  and  very  difficult  to  examine. 
It  was  only  after  the  exercise  of  a  liberal  amount  of  patience 
that  she  permitted  me  to  examine  for  the  sensory  stigmata  of 
hysteria,  which  were  found  absent,  in  so  far  as  one  can  say 
this  about  a  child  of  this  sort  after  one  examination ;  I  may  add, 
however,  that  after  she  became  better  acquainted  with  me,  re- 
peated examinations  in  this  direction  showed  that  she  was  in- 
telligent and  consistent  in  her  responses,  so  that  I  am  justified 
in  stating  that  these  stigmata  were  absent.  She  was  put  upon 
the  proper  treatment  and,  after  four  weeks,  was  discharged 
cured,  having  gained  9  pounds,  eating  all  that  was  given  her. 
her  bowels  moving  normally  and  her  sleep  normal.  All  evidences 
of  malnutrition  were  gone  and  the  patient  was  acting  as  became 
a  child  of  her  years. 

A  second  case,  belonging  to  the  same  class,  is  the  following : — 

M.  X.     Female,  aged  twelve  years.     Both  mother  and  father 

neurotic.    The  child  was  brought  up  on  artificial  food.     Accord- 
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ing  to  the  mother's  account  she  had  never  been  ill,  but  had  never 
eaten  like  other  children.  She  was  in  good  condition  until  a  year 
ago,  when  she  began  to  limit  her  diet  practically  to  pickles,  salad 
and  olives;  if  she  was  forced  to  take  anything  else  it  was 
promptly  vomited,  so  that  the  parents  refrained  from  making  sug- 
gestions to  the  child.  With  this  she  began  to  run  down,  became 
languid,  lost  ambition,  fell  behind  in  her  studies,  and  was  mortally 
unhappy.  She  was  far  advanced  in  her  studies,  for  her  age,  and 
besides  her  school  work  took  extra  lessons  in  additional  studies 
in  the  direction  of  the  higher  education  for  women.  Gradually 
she  grew  irritable  and  cross,  began  to  make  excuses  in  order  not 
to  go  to  school,  lost  weight,  cried  easily  and  slept  badly.  Her 
appetite  was  getting  worse  and  worse  and  she  was  becoming 
more  emaciated.  One  day  in  getting  out  of  a  street  car  she  sud- 
denly fell  down,  could  not  walk  nor  stand  and  had  to  be  carried 
home.  That  night  she  alternately  wept,  moaned  or  screamed, 
saying  that  she  did  not  want  to  die,  but  that  "God  was  going  to 
take  her."  The  next  morning  I  was  called  to  see  her  and  found 
the  following: — An  emaciated,  hollow-eyed,  frightened  and  pale 
girl  of  normal  development  as  to  size,  and  in  pubescence.  She  was 
lying  in  bed  with  her  legs  bent,  but  moving  about  in  the  bed 
whenever  she  desired  to  do  so.  Temperature  normal,  pulse  and 
heart  of  the  characteristic  neurotic  reaction.  No  evidence  of  or- 
ganic lesion  to  be  found ;  all  the  special  examinations  which  were 
made  showed  nothing  abnormal,  except  a  slight  increase  in  indi- 
can  and  a  diminution  in  hemoglobin.  While  talking  to  her  and 
asking  her  questions  she  broke  out  in  floods  of  tears,  off  and  on ; 
this  was  associated  with  tossing  of  the  head ;  then  would  come  a 
period  when  she  would  become  aphasic;  this  w^ould  pass  into  a 
stage  of  aphonia  and  finally  she  could  talk  again.  When  lifted 
out  of  bed  she  could  neither  walk  nor  stand ;  all  attempts  failed 
and  she  would  immediately  collapse  with  bent  knees  (astasia- 
abasia).  She  complained  of  pains  in  her  head,  in  her  extremities 
and  indeed  everywhere,  which  were  increased  decidedly  upon 
pressure.  But  even  when  there  was  no  pain  she  was  hyperesthetic. 
The  knee  jerk  was  increased  and  there  was  ankle  clonus.  In  the 
course  of  the  condition  she  became  very  much  depressed,  devel- 
oped paralysis  of  the  rectum  and  bladder,  at  times  was  violent, 
but  always  tried  to  have  her  own  way  in  everything — when 
crossed  there  was  a  violent  crying  spell  or  a  long  period  of  sulk- 


112  Forchheimer:   Anorexia  Nervosa  in  Children. 

ing.  She  weighed  54  pounds  (average  weight  for  age  and 
size,  68  pounds).  She  was  put  upon  the  proper  treatment,  gain- 
ing 16  pounds  in  six  weeks,  and  being  restored  to  health. 

The  severe  form  is  represented  by  the  following,  which  I  saw 
in  consultation  with  Dr.  A.  Friedlander.  It  has  already  been  re- 
ported, so  that  I  content  myself  with  an  abstract  of  his  report. 
The  case  is  of  great  importance  for  our  discussion  of  the  etiology 
of  the  affection  besides  being  the  youngest  patient  on  record  with 
anorexia  nervosa. 

G.  W.,  male  infant,  one  year  old ;  the  mother  neurotic,  the 
father  and  his  family  also.  In  addition,  the  father  has  had 
syphilis,  many  years  before  marriage.  Child  free  from  any 
syphilitic  manifestations.  It  had  eight  teeth,  weighed  25 
pounds  and  had  never  been  ill  in  any  way.  It  was  breast  fed,  and 
its  mental  development  perfect.  From  the  ninth  month  attempts 
were  made  to  add  artificial  food  which  were  unsuccessful  in  that 
the  child  would  not  take  anything,  although  it  always  drank  water 
from  a  cup.  When  the  child  was  a  year  old,  weaning  was  insti- 
tuted, and  because  of  the  neurotic  mother  this  was  entrusted  to  a 
trained  nurse.  But  the  child  would  not  take  food ;  it  would  nurse 
once  a  day  and  also  take  water.  We  then  decided  to  remove  the 
child  from  its  mother,  taking  it  to  a  hospital.  For  four  days  and 
nights  nothing  was  given  by  the  mouth,  normal  saline  solution 
being  given  by  the  rectum  in  order  to  supply  fluid.  Then  feeding 
was  begun,  the  following  foods  being  tried:  milk,  cocoa, 
gruels,  cereals,  hot  food,  cold  food,  warm  mixtures,  sweet  mix- 
tures, salted  mixtures  of  various  kinds — all  to  no  avail ;  the  child 
would  drink  water  and  nothing  else.  During  all  this  time  the 
child  had  lost  3  pounds,  and,  as  it  would  not  eat,  gavage  was 
resorted  to.  Eight  ounces  of  a  milk  and  barley-water  mixture 
were  given  four  times  a  day.  This  was  kept  up  for  two  weeks 
constantly,  attempts  at  natural  feeding  being  continuously  made. 
At  the  end  of  the  second  week  the  child  began  to  take  some  food; 
gavage  was  then  not  so  frequently  given.  At  the  end  of  the  third 
week  the  child  took  sufficient  food,  so  that  gavage  was  no  longer 
necessary.  After  this,  improvement  was  rapid,  so  that  in  another 
month  the  child  was  taking  a  variety  of  foods  and  had  gained 
4  pounds  in  weight.  At  no  time  was  there  any  evidence  of 
psychical  disturbance;  indeed  the  child  was  normal.  In  "this  re- 
spect the  child  even  during  its  starvation  period  appeared  per- 
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fectly  contented,  crawled  about  the  floor  of  its  room,  played  with 
its  toys,  enjoyed  its  daily  outdoor  ride,  and  slept  well." 

The  fourth  case — a  boy  three  years  of  age,  the  only  child  of 
parents  who  had  married  late  in  life,  both  parents  being  neurotic — 
again  represents  the  severe  form.  Aside  from  trifling  bowel 
complaints  and  slight  febrile  attacks  the  previous  history  was 
negative.  The  father,  a  man  of  sixty,  stated  to  me  that  neither 
he  nor  his  wife  believed  in  discipline  in  the  bringing  up  of  chil- 
dren, and  it  was  his  principle  never  to  deny  anything  to  his  child, 
which  had  been  lived  up  to  in  every  respect  since  the  child  was 
bom.  For  some  time,  however,  the  boy  had  been  cutting  off 
articles  from  his  diet  until  at  present  he  hardly  ate  anything.  He 
would  drink  water,  but  at  times  he  would  hardly  touch  food  for 
several  days.  When  he  ate  at  all,  it  would  be  to  suck  one  or  two 
pieces  of  fried  bacon,  possibly  to  swallow  some  of  it,  and  to  eat 
one-half  of  a  banana.  I  found  an  emaciated  child  lying  upon  the 
lap  of  his  mother,  eyeing  me  with  suspicion,  but  apparently  not 
afraid  of  the  doctor.  When  I  began  to  examine  him,  however, 
he  resisted  with  the  remnant  of  strength  left  in  him,  and  his  par- 
ents joined  issue  with  him.  I  finally  succeeded,  after  the  exercise 
of  much  patience,  in  having  the  child  undressed  to  find  a  condi- 
tion of  emaciation  that  I  have  rarely  seen.  Upon  weighing  the 
child  the  next  day  it  was  found  that  he  weighed  only  18 
pounds  (average,  30  pounds).  In  addition,  he  had  furuncles 
and  other  evidences  of  lack  of  care  of  the  skin.  No  organic 
lesion  was  found.  The  child  was  exceedingly  sensitive  upon 
pressure,  otherwise  nothing  was  found  which  might  be  called  a 
hysterical  stigma.  The  pulse  was  weak  and  the  temperature  sub- 
normal (97°  F.  in  the  rectum)  ;  the  urine  that  of  starvation.  The 
lower  extremities  were  edematous  and  the  face  pale  and  slightly 
puflfy.  After  a  careful  study  as  to  patient  and  surroundings  I 
mapped  out  the  course  of  treatment  to  be  followed.  The  first  and 
principal  measure — removal  of  the  child  from  the  care  of  the  par- 
ents— was  met  by  an  absolute  refusal.  Thereupon  I  withdrew 
from  the  case.  Three  weeks  after  this  the  child  died  from 
starvation. 

A  number  of  these  cases  might  be  cited,  but  these  four  have 
been  chosen  as  typical  examples  from  which,  possibly,  some  de- 
ductions may  be  drawn  as  to  etiology.  We  know  nothing  of  the 
essential  nature  of  hysteria;  all  that  we  know  is  that  there  are 
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certain  manifestations  which  go  to  make  up  this  disease  of 
hysteria ;  in  other  words,  our  knowledge  is  confined  to  the  cUnical 
manifestations. 

In  children,  hysteria  presents  a  peculiar  clinical  history,  de- 
pending upon  the  age  of  the  child.  The  younger  the  child  the 
more  does  it  tend  to  be  monosymptomatic  and  the  rarer  are  stig- 
mata ;  the  older,  the  more  does  it  approach  the  adult  form.  In  the 
young  child  the  single  symptom  is  a  "massive"  one  (Bruns).  It 
controls  the  whole  clinical  picture,  and  there  are  no  stigmata ;  in- 
deed, very  few  could  be  detected  even  if  they  were  present  in  an 
infant.  In  the  4  cases  reported,  these  characteristics  are  fairly 
well  marked.  In  the  infant,  Case  III.,  there  is  no  other  .symp- 
tom present  except  the  anorexia,  no  psychical  or  physical  evidence 
of  hysteria.  In  Case  I.  we  have  psychical  evidences,  in  Case  II. 
we  have  the  adult  form  of  hysteria  and  in  Case  IV.  there  is  the 
anesthesia.  Aside  from  Case  III.,  all  may  be  considered  as 
hysterical  because  they  all  had.  some  stigma  and  had  a  neuro- 
pathic history. 

In  Case  III.  the  whole  question  of  infantile  hysteria  comes  up 
for  discussion.  Most  authors  claim  that  hysteria  does  not  occur 
before  the  second  or  third  year  of  life.  But  Chaumier  (1892), 
and  after  him  a  number  of  French  authors,  have  claimed  that 
hysteria  occurs  in  early  infancy,  stating  that  irritability  and  con- 
vulsions are  evidences  of  hysteria  (the  symptoms  that  are  usually 
ascribed  to  teething).  It  seems  to  me  that  Thiemich's  objection 
to  Chaumier's  views  is  a  valid  one;  that  even  if  such  children 
who  had  suffered  from  infantile  convulsions  had  a  neuropathic 
history  more  frequently  than  others  or  afterward  became  nerv- 
ous or  hysterical,  it  would  not  prove  that  the  eclampsia  could  be 
called  hysteria. 

In  this  child  there  was  nothing  of  this  sort ;  the  essential  and 
only  features  which  would  make  us  think  of  hysteria  are,  from  an 
etiological  point  of  view,  first,  the  family  history,  and  secondly, 
the  peculiar  way  in  which  this  child  was  brought  up ;  there  was 
no  evidence  of  psychical  alteration;  only  these  two  facts  and  the 
symptom  anorexia. 

I  have  seen  a  large  number  of  infants  who  refused  food  after 
weaning.  I  have  also  seen  a  number  who,  although  forced  to  take 
food,  immediately  vomited  it ;  in  all  these  cases  where  proper  dis- 
cipline was  employed  the  children  gave  in  to  that  method  of  feed- 
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ing  which  seemed  proper  to  those  in  charge.  In  this  case  there 
was  an  attempt  at  weaning  which  was  given  up  by  the  weak 
mother  because  the  child  would  not  eat.  Afterward,  in  the  hands 
of  the  trained  nurse,  the  child  did  the  same,  so  that  forcible  feed- 
ing became  necessary,  all  the  time  taking  water  in  the  normal 
way.  Finally,  at  the  end  of  two  weeks,  the  child  began  to  take 
food.  In  older  children  this  is  a  condition  that  might  be  ex- 
plained by  taking  into  consideration  autoimitation.  When  first 
artificial  food  was  given  the  child  would  not  take  it  because  it 
tasted  differently,  had  a  different  consistency,  was  taken  different- 
ly or  what  not.  When  the  attempt  was  again  made  it  again  re- 
fused because  it  had  done  so  before ;  finally  it  continued  to  refuse. 
It  may  be  doubted  that  in  so  young  a  child  so  complex  a  psychic 
process  could  have  developed  as  that  necessary  for  autoimitation. 
Yet  here  was  a  precocious  child,  and,  after  all,  although  we  are 
justified  in  considering  with  Jolly  the  psychic  processes  in  infants 
as  simple,  we  are  not  in  a  position  to  determine  how  simple  they 
are;  indeed,  those  who  see  much  of  infants  are  frequently  forced 
to  the  conclusion  that  they  may  be  quite  complex.  However  this 
may  be,  under  all  circumstances,  I  believe,  we  are  justified  in  con- 
sidering the  anorexia  as  a  psychical  manifestation ;  if  this  is  ad- 
mitted, the  whole  clinical  picture  in  the  patient  leads  us  to  the  in- 
evitable conclusion  that  we  are  dealing  with  infantile  hysteria. 
Since  I  treated  my  first  patient  with  anorexia  nervosa  in  1891  I 
have  never  seen  any  case  except  the  one  just  discussed  in  which 
there  was  any  doubt  as  to  Lasegue's  view  of  the  etiolog\-,  viz. : 
that  it  is  hysteria  or  hypochondriasis.  It  is  interesting  to  note, 
furthermore,  that  Lasegue  described  in  1873  very  much  the  same 
psychical  process  as  leading  to  hysteria  as  is  now  accepted  by  the 
most  advanced  neurologists. 

It  will  be  seen  that,  of  the  cases  reported  here,  3  recovered 
and  a  fourth  one  died,  the  latter  not  being  permitted  to  come  un- 
der treatment  by  its  parents.  I  believe  that  all  these  cases  can  be 
cured  (and  here  I  am  in  accord  with  the  modern  writers)  pro- 
vided they  are  properly  treated.  This  statement  does  not  mean 
that  they  can  be  cured  of  their  hysterical  tendencies,  but  only  of 
the  condition  now  under  discussion.  It  does  mean,  however,  that 
by  proper  treatment  during  childhood  the  hysterical  tendencies 
are  so  reduced  that,  in  a  number  of  my  patients,  what  seem  to  all 
appearances  as  normal  adults  have  developed  from  extremely 
neurotic  children.    The  discussion  of  the  prophylactic  treatment 
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would  lead  us  too  far  from  our  subject,  but  especial  stress  must 
•be  laid  upon  discipline  of  thought  and  action,  which  should  be  be- 
gun at  birth  by  regulation  of  habits  and  continued  in  older  chil- 
dren in  all  directions  until  these  activities  become  almost  auto- 
matic, when  self-discipHne  is  arrived  at.  Aside  from  this,  all  the 
prophylactic  measures  for  hysteria  in  children  should  be  carried 
out  when  possible.  For  the  treatment  of  anorexia  nervosa  the 
general  therapeutic  measures  applied  in  hysteria  should  be  carried 
out.  In  order  that  a  child  be  cured  of  it  there  are  required:  a 
proper  physician,  a  proper  nurse  and  proper  surroundings.  The 
characteristics  required  of  the  physician  have  been  so  frequently 
described  that  I  desist  from  repetition  except  to  state  that  "the 
pure  scientist  should  keep  his  hands  off  these  cases,"  as  he  not 
only  fails,  but  also  "spoils  them  for  future  treatment  by  others 
who  understand  the  art."  The  art  consists  in  the  treatment  of  the 
mental  state,  which,  after  all,  is  the  essence  of  the  condition.  This 
is  done  by  suggestion.  Recently  works  have  been  written  in 
which  the  various  methods  have  been  classified  and  described. 
He  who  uses  the  art  of  suggestion  as  described  in  books  will  never 
accomplish  much,  because  it  is  with  this  art  as  it  is  with  all  other 
arts :  there  are  certain  things  which  are  born  in  an  artist  and 
which  are  gained  by  experience,  the  deficiency  of  which  cannot 
be  made  up  by  books.  After  all,  suggestion  is  most  easily  carried 
out  in  children ;  indeed,  suggestibility  is  one  of  the  characteristics 
of  the  child's  mind ;  it  is  not  then  so  difficult  as  it  is  in  adults.  It 
is  more  valuable  in  older  children  than  in  infants;  according  to 
my  experience  with  the  latter,  force  is  more  frequently  required 
than  suggestion. 

But  before  going  on  with  suggestion,  it  is  necessary  that  the 
physician  study  his  individual  patients  to  find  out  their  peculiar- 
ities and  adapt  his  methods  to  these.  After  having  studied  the  pa- 
tient as  to  habits,  temperament,  and  having  closely  watched  all  the 
manifestations,  at  the  same  time  trying  to  gain  the  patient's  con- 
fidence, a  plan  of  treatment,  mental  and  psychical,  is  mapped  out. 
This  should  be  followed  consistently  and  with  firmness ;  the  child 
is  then,  as  it  were,  driven  with  a  firm  bit  which  must  neither  be 
pulled  upon  nor  relaxed  for  ordinary  purposes.  Occasionally  it 
may  become  necessary  to  start  with  severe  measures  and  then  re- 
lax, or  it  may  become  necessary,  during  the  course  of  the  treat- 
ment, to  make  the  suggestive  measures  severe.  Drugs  may  be 
used  as  suggestive  measures,  as  in  the  hysteria  of  adults.     Elec- 
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tricity  and  hydrotherapy  are  also  most  valuable  in  this  direction ; 
I  do  not  wish  to  be  understood  as  saying  that  this  is  the  only  way 
in  which  they  are  valuable. 

The  nurse  should  be  chosen  as  for  every  other  case  of 
hysteria ;  she  should  have  special  interest  in  children,  and  it  is  bet- 
ter if  she  has  had  special  training. 

The  surroundings  are  of  paramount  importance.  In  order 
that  the  best  results  may  be  obtained  the  child  must  be  removed 
from  its  ordinary  surroundings.  This  principle,  first  expressed 
by  Weir  Mitchell  for  the  treatment  of  hysteria,  is  of  even  greater 
importance  in  children  than  in  adults.  The  best  thing  that  can  be 
done  for  these  children  is  to  remove  them  to  a  properly  equipped 
institution  of  some  kind.  But  it  is  practically  impossible  to  con- 
vince parents  that  this  is  necessary  and  that  the  mother  is  not  the 
proper  person  to  take  care  of  this  kind  of  illness.  It  then  depends 
upon  the  urgency  of  the  symptoms,  in  anorexia  nervosa,  whether 
it  is  possible  to  compromise  so  as  to  carry  out  seclusion  in  the 
home.  If  the  child  presents  serious  symptoms  of  starvation  no- 
compromise  should  be  entered  into;  under  these  circumstances 
the  parents  are  ready  to  submit  to  any  measure  in  order  to  save 
the  child's  life,  although  exceptions  occur,  as  in  Case  IV.  When 
the  other  symptoms  of  hysteria  are  the  prominent  ones  and  the 
starvation  is  not  excessive,  a  compromise  as  to  home  treatment 
may  be  entered  into.  But  it  has  been  my  experience  that,  in  a 
majority  of  cases,  the  rest  cure  when  carried  out  at  home  does 
not  give  the  same  results  as  when  carried  out  in  an  institution. 
A  number  of  these  cases  have  relapses  when  treated  at  home  or 
do  not  get  well  at  all,  but  simply  improve.  The  reasons  for 
this  are  obvious :  in  very  few  instances  has  it  been  possible  to- 
keep  members  of  the  family  out  of  the  room  of  the  patient  for 
from  six  to  eight  weeks,  and  one  outburst  of  hysterical  sympathy 
does  more  harm  than  can  be  overcome  by  a  long  isolation.  More- 
over, it  is  helpful  to  have  the  suggestive  effect  of  strange  sur- 
roundings. My  own  practice  is  to  inform  the  parents  that  home 
treatment  is  a  compromise,  that  it  is  not  the  best  method  of  treat- 
ment, that  relapses  occur,  but  that  it  may  be  tried  with  this  un- 
derstanding, provided  always  there  is  no  danger  to  life. 

In  anorexia  nervosa  the  feeding,  after  all,  is  the  controlling 
factor  in  the  situation.  In  most  cases,  where  children  come  under 
complete  control  of  the  rest  cure,  with  all  its  many  routine  per- 
formances, the  taking  of  food  naturally  becomes  one  of  these 
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routine  acts.  In  such  cases  large  quantities  of  food  of  the  nature 
suitable  to  the  child's  age  may  be  given,  the  object  being  to  cause 
increase  in  weight  and  to  improve  tissue  nutrition ;  milk,  eggs  and 
cereals  to  begin  with  form  an  excellent  dietetic  basis  to  build 
upon.  In  those  cases  where  the  routine  does  not  produce  this 
effect,  feeding  taxes  the  skill,  the  patience,  the  endurance  and  the 
resourcefulness  of  the  physician  to  the  utmost.  Rectal  feeding  is 
of  even  less  value  in  the  child  than  in  the  adult ;  at  the  utmost, 
fluid  can  be  added  to  the  circulation  by  it,  which  is,  it  is  true,  of 
importance  in  the  prevention  of  absolute  starvation,  but  that  is  all, 
except  suggestive  effects.  I  have  succeeded  more  than  once  in 
inducing  this  kind  of  child  to  take  something  to  eat  by  leaving 
food  by  its  bed,  and  asking  the  nurse  to  give  it  a  chance  to  eat  it 
without  being  seen  by  her.  This  is  only  in  accord  with  the  simu- 
lation which  the  child  has  been  practicing  for  a  long  time,  but 
which,  as  Jolly  says,  must  not  be  spoken  of  aloud  as  existing  in 
connection  with  hysteria.  While  this  method  of  stimulating  simu- 
lation does  not  cause  the  child  to  gain  in  weight,  yet  it  prevents 
loss,  and,  moreover,  it  gives  the  physician  a  decided  advantage, 
as  it  may  be  used  as  the  thin  end  of  a  wedge.  Gavage  must  al- 
ways be  held  up  before  the  child  as  the  last  resource ;  it  is  well 
to  speak  of  it  casually  to  the  nurse  when  things  go  badly,  finally 
making  direct  threats  to  the  patient.  Of  the  large  number  of 
cases  which  have  been  under  my  care,  the  infant  reported  here  is 
the  only  one  which  required  gavage. 

The  other  hysterical  symptoms  present  in  the  patient  require 
further  treatment,  as  a  rule;  in  the  patient  with  astasia-abasia 
the  anorexia  was  controlled,  but  the  astasia-abasia  remained  for 
some  time  longer. 

All  other  routine  methods  which  are  required  for  the  rest  cure 
must  be  applied  in  addition  to  those  recommended. 
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DISCUSSION. 

Dr.  Charles  G.  Kerley. — I  am  reminded  by  the  doctor's 
paper  of  a  case  I  had  under  my  care  two  years  ago — a  four-year- 
old  girl,  anemic,  small  for  her  age,  with  the  story  of  vomiting 
that  occurred  at  the  table.  She  had  had  a  poor  appetite,  had  to 
be  urged  to  eat,  and  then  once  or  twice  a  day,  particularly  every 
time  she  came  to  meals,  she  vomited,  so  that  her  nutrition  was  de- 
cidedly interfered  with.  I  advised  with  them  for  two  or  three 
weeks,  but  every  effort  was  without  avail.  The  mother  would  in- 
sist upon  the  child  eating  and  then  watch  for  the  vomiting,  and 
the  child  learned  not  to  disappoint  her.  I  suggested  that  she  ab- 
sent herself  from  the  table  and  have  the  child  fed  in  her  absence. 
Then  I  found  that  the  child  was  fond  of  the  maid-of-all-work, 
and  suggested  that  the  child  be  allowed  to  eat  in  the  kitchen,  and, 
greatly  to  the  mother's  surprise,  the  child  ate  there  without  vomit- 
ing. This  continued  for  some  time  and  the  child  gained  in  weight. 
Then  the  maid,  having  lost  a  sister,  had  to  go  to  the  funeral,  and 
at  the  first  meal  the  mother  fed  the  child  it  vomited,  and  that  con- 
tinued for  three  days.  When  the  maid  came  back  the  child  ate  in 
the  kitchen  and  again  the  vomiting  ceased.  Later  the  maid  left 
for  good  and  the  child  again  took  its  place  at  the  family  table, 
and  the  vomiting  again  occurred,  I  then  suggested  the  removal 
of  the  child  from  home,  having  her  sent  to  an  aunt  who  had 
several  children.  This  was  done,  and  I  have  not  heard  anything 
of  the  child  for  six  or  eight  months ;  presumably  she  is  doing  well. 

Dr.  Putnam, — Dr,  Forchheimer's  illuminating  paper  relates 
mainly  to  the  more  severe  cases  of  the  affection,  but  lighter  cases 
are  more  frequent  and  not  devoid  of  difficulties  in  managing 
them,  and  I  should  like  to  mention  one  or  two  points  that  suggest 
themselves. 

An  unfortunate  element  in  such  cases  is  often  the  daily  in- 
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sistence  of  parents  and  nurses  that  a  child  should  eat  before  leav- 
ing the  table,  for  thereby  the  child  gets  the  notion  of  putting 
itself  in  opposition  whenever  the  thought  of  food  comes  up. 
Many  a  time  it  has  been  a  great  success  when  I  have  been  able 
to  persuade  parents  not  to  put  up  a  fight  about  food,  but  to  let 
the  child  go  without  eating,  if  it  wishes,  when  hunger  will  some- 
time come  to  the  rescue.  This  is,  of  course,  difficult  to  carry  out, 
because  a  sensitive  child  seems  to  feel  the  mental  state  of  the 
mother  or  nurse  without  a  word  being  said. 

On  the  other  hand,  there  are  cases  where  actually  putting 
liquid  food  into  the  mouth  with  a  syringe,  or  even  into  the  stom- 
ach, makes  such  an  impression  that  the  child  will  take  food  volun- 
tarily thereafter. 

In  one  case,  which  was  almost  one  of  self-starvation  of  a 
little  girl  not  much  over  two,  who  fortunately  had  been  removed 
from  the  care  of  her  mother  to  that  of  her  grandmother,  the  first 
beginning  of  feeding  was  accomplished  by  leaving  bottles  of 
milk  lying  round  on  the  chairs,  so  that  the  child  would  go  and 
take  them  surreptitiously. 

In  short,  the  self-consciousness  of  the  child  on  the  subject 
of  food  ought  to  be  overcome  as  far  as  possible ;  and  when  force 
has  to  be  used,  it  ought  to  be  in  a  short,  sharp  conflict  where  suc- 
cess is  certain.  Every  unsuccessful  attempt  to  make  a  child  eat, 
whether  by  force  or  persuasion,  is  a  distinct  loss  of  ground. 

Dr.  J.  P.  Crozer  Griffith. — I  wish  to  refer  briefly  to  a  case 
which  seems  to  me  might  be  classified  in  the  group  which  Dr. 
Forchheimer  has  been  presenting.  It  was  that  of  a  child  of  a 
physician,  about  twenty  months  of  age,  who  refused  ab- 
solutely to  take  any  food  but  breast  milk.  As  weaning  was  im- 
perative, I  suggested  that  the  infant  be  fed  temporarily  by  gavage. 
To  my  surprise,  I  found  afterward  that  it  had  been  necessary  to 
continue  this  for  a  number  of  months,  all  food  being  refused  if 
offered  in  any  other  way.  There  appeared  to  be  really  a  total 
lack  of  desire  for  food.  A  full  report  of  this  case  will  be  pub- 
lished later  in  the  Archives  of  Pediatrics  so  that  it  may  be  on 
record. 

Dr.  Forchheimer. — I  think  the  point  made  by  Dr.  Put- 
nam a  very  good  one.  Sometimes  forcible  and  sometimes  mild 
measures  must  be  employed.  Every  case  must  be  studied  on 
its  merits.  In  one  case  I  had  crackers  placed  near  the  bed  which 
the  child  could  get  when  the  nurse  was  out  of  the  room ;  in  an- 
other I  threatened  to  operate  and  place  food  in  the  stomach,  go- 
ing to  the  point  of  getting  out  instruments  in  the  child's  sight. 

Dr.  Griffith's  case  is  very  important,  and  should  be  put  on 
record  because  cases  at  that  age  are  comparatively  rare.  The  im- 
portance of  gavage  should  be  emphasized  in  these  cases ;  the  chil- 
dren should  not  be  allowed  to  die. 


THREE  CASES  ILLUSTRATIVE  OF  THE  OCCURRENCE 

OF  TYPHOID  FEVER  IN  THE  FIRST 

YEAR    OF    LIFE. 

BY  J.  P.  CROZER  GRIFFITH,  M.D., 

Clinical  Professor  of  the  Diseases  of  Children  in  the  University  of 
Pennsylvania,    Philadelphia. 

As  my  often  published  views  regarding  the  comparative  fre- 
quency or  infrequency  of  typhoid  fever  in  very  early  life  are 
probably  well  known  to  many  of  those  present,  I  do  not  wish  to 
reopen  this  subject  further  than  to  say  that  the  opinion  of  Barthez 
and  Sannee,  J.  Lewis  Smith,  Schavoir,  Montmollin  and  many 
others,  that  the  disease  is  much  more  frequent  in  infancy  than 
is  commonly  supposed,  is  fully  borne  out  by  my  own  personal 
experience.  It  is  to  be  remembered  in  this  connection  that  the 
statistics  of  general  hospitals  offer  absolutely  no  criterion  as  to 
its  relative  frequency  in  early  life  and  in  later  years  re- 
spectively, because  the  majority  of  children  are  either  cared 
for  at  home  or  are  taken  to  special  hospitals  for  children. 
Even  children's  hospitals,  too,  give  misleading  statistics  regarding 
the  frequency  of  the  disease  in  infancy,  because  most  sick  infants, 
especially  in  the  first  year  of  life,  are  for  various  reasons  not 
entered  at  hospitals.  The  symptoms,  too,  at  this  age  are  often 
so  little  characteristic  and  so  misleading  that  the  diagnosis  is 
perhaps  oftener  missed  than  made.  Even  in  hospital  practice  this 
was  true  until  in  recent  years  the  advances  in  our  knowledge,  and 
especially  the  application  of  the  Widal  serum  reaction,  have  made 
diagnoses  possible,  which  in  many  cases  could  not  otherwise  have 
been  made. 

That  typhoid  fever  is  relatively  uncommon  in  infants  as  com- 
pared with  its  frequency  in  adults  no  one  has  ever  disputed. 
Nevertheless,  the  presence  last  spring  in  the  infants'  ward  of 
the  Children's  Hospital — which  contains  but  ten  beds — of  5  cases 
of  typhoid  fever  at  one  time,  in  subjects  none  of  whom  had 
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passed  the  age  of  two  years,  certainly  is  sufficient  proof  that  the 
disease  cannot  with  propriety  be  called  rare  at  this  time  of  life. 

The  following  3  cases  may  be  of  interest  in  this  connection. 
They  occurred  in  infants,  one  aged  five  months,  and  the  other 
two  each  nine  months : — 

Case  L  Martin  D.,  five  months  old,  was  admitted  to  the 
Philadelphia  Hospital  May  12,  1902,  with  his  mother,  who 
was  suffering  from  typhoid  fever.  He  was  a  healthy-looking  child, 
without  any  evidence  of  illness.  This  good  condition  continued, 
except  for  slight  restlessness  at  night,  until  May  25th,  when  his 
temperature  rose  to  100°,  and  on  the  following  day  to  102° ; 
the  stools  became  green  and  watery  and  averaged  from  one  to 
three  a  day;  slight  distention  of  the  abdomen  developed,  and 
there  was  increased  restlessness  and  considerable  crying.  By  the 
28th  the  child  looked  quite  ill,  food  was  refused,  and  the  stools 
were  still  green,  watery  and  offensive.  Fever  persisted  from 
this  date,  little  influenced  by  sponging,  and  on  May  30th  numer- 
ous quite  typical  rose  spots  were  observed  over  the  abdomen  and 
arms,  and  the  spleen  could  be  felt.  On  June  3d,  the  tenth  day  of 
the  disease,  the  Widal  reaction  was  reported  positive.  By  this 
date  the  rose  spots  had  disappeared,  sponging  had  more  effect 
upon  the  temperature,  diarrhea  continued,  vomiting  was  rather 
frequent,  and  the  child  seemed  brighter.  The  temperature  fell 
now  rather  quickly  and  was  practically  normal  by  June  5th,  the 
twelfth  day  of  the  disease.  Food  was  now  retained  well,  and 
the  child  seemed  about  to  convalesce  except  that  some  degree 
of  diarrhea  persisted.  On  the  night  of  June  Sth-pth,  how- 
ever, two  intestinal  hemorrhages  occurred,  estimated  to  consist 
respectively  of  i  ounce  and  of  3  drams  of  bright-red  blood; 
vomiting  returned  and  was  persistent;  all  food  was  rejected; 
there  was  decided  tenderness  of  the  abdomen,  but  no  rigidity  or 
tympany;  the  child  seemed  to  be  suffering  severe  abdominal 
pain;  crying  was  frequent  and  the  knees  were  kept  drawn  up; 
the  circulation  was  poor;  the  hands  and  feet  cold;  the  eyes 
slightly  sunken ;  the  fontanel  not  depressed,  and  the  temperature 
normal.  The  child  looked  very  ill.  By  the  next  day,  June  loth, 
the  condition  had  improved  somewhat,  the  patient  was  brighter,  the 
hands  and  feet  were  warm,  the  pain  was  evidently  less,  and  food 
was  retained,  A  trace  of  blood  had  appeared  in  the  stools  during 
the  night ;  moderate  diarrhea  had  continued ;  the  temperature  had 
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risen  to  102°,  but  was  again  lower,  registering  99°  in  the  morn- 
ing. On  the  morning  of  June  nth  the  condition  was  about 
the  same.  Vomiting  had  occurred  several  times  during  the  night, 
the  legs  were  no  longer  drawn  up.  A  rapid  failure  set  in  soon, 
however,  and  death  occurred  by  i  p.m.  The  temperature  chart 
is  appended. 

CHART  1. 
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The  autopsy  showed  swelling  of  Peyer's  patches,  of  the 
solitary  follicles,  of  the  mesenteric  glands  and  of  the  spleen,  but 
no  ulceration  whatever. 

This  case  was  interesting  from  many  points  of  view.  It  was 
a  typical  instance  of  house  infection,  the  period  of  incubation 
could  be  fixed  as  at  least  thirteen  days,  and  there  was  the  op- 
portunity not  often  enjoyed  of  studying  the  fever  of  the  stage  of 
invasion.    It  will  be  noted  that  the  rapid  rise  of  temperature  often 
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seen  in  this  stage  in  children  was  well  illustrated,  there  being^ 
an  entire  absence  of  the  slow,  step-like  ascent  of  adults.  The 
rapid  decline  often  characteristic  of  the  third  stage  in  early  life 
was  also  well  shown.  The  short  course  of  the  attack — another 
characteristic  of  typhoid  fever  in  early  life — was  well  exempli- 
fied, the  primary  febrile  period  in  the  case  being  unusually  brief, 
lasting  only  eleven  days.  Finally,  the  case  is  extremely  unusual 
in  that  intestinal  hemorrhage  took  place  at  the  early  age  of  five 
months,  a  most  exceptional  occurrence.  The  symptoms  in  the 
last  few  days  of  life  also  strongly  suggested  the  occurrence  of  a 
perforation.  The  autopsy,  however,  not  only  failed  to  show 
any,  but  demonstrated  the  entire  absence  of  ulceration,  a  condi- 
tion characteristic  of  fetal  typhoid  fever,  and  often  also  seen  in 
the  first  year  of  life. 

Case  II.  Irene  T.,  nine  months  old,  was  seen  in  consulta- 
tion with  Dr.  Joseph  M.  Asher  on  January  i,  1907.  The 
child  was  first  visited  by  Dr.  Asher  on  December  29,  1906.  She 
had  been  feverish  for  the  last  four  or  five  days  and  was  supposed 
to  be  teething.  The  bowels  were  constipated,  vomiting  had  oc- 
curred once,  there  was  slight  cough ;  the  temperature  in  the  even- 
ing of  this  date  was  104.4°.  The  baby  was  quite  pale;  the 
tongue  was  clean;  the  tonsils  were  congested;  the  abdomen  was 
slightly  distended;  there  was  no  enlargement  of  the  lymphatic 
glands  and  no  rigidity  of  the  neck.  Several  typical  rose  spots 
were  visible  on  the  upper  part  of  the  abdomen.  The  spleen  could 
not  be  felt.  There  were  a  few  moist  rales  in  both  lungs  pos- 
teriorly. 

The  previous  history  was  extremely  interesting.  The  baby, 
generally  in  good  health,  had  been  nursed  during  the  first  six 
months  of  life.  For  the  past  three  months  she  had  been  bottle- 
fed,  the  food  consisting  of  a  mixture  of  unusually  pure  milk  and' 
distilled  water,  the  whole  being  pasteurized.  It  was  clearly  im- 
possible that  typhoid  germs  could  have  been  introduced  in  the 
food.  Distilled  water  was  given  to  drink  several  times  a  day.  It 
was  discovered,  however,  that  it  had  been  the  custom  of  the 
mother  on  putting  the  baby  in  the  tub  for  its  daily  bath  to  cleanse 
the  mouth  with  some  of  the  spigot  water.  Entrance  of  the  germs 
probably  occurred  in  this  manner. 

On  December  30th  the  cough  was  rather  worse,  and  a  speci- 
men of  blood  was  taken  to  be  examined  for  the  serum  reaction.. 
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I  saw  the  case  with  Dr.  Asher  on  January  ist.  Examination 
showed  a  child  who  was  decidedly  pale,  rather  plump,  the  abdo- 
men quite  distended,  the  edge  of  the  spleen  distinctly  palpable,  and 
typical  typhoid  spots  numerous.  A  few  large  rales  could  be  heard 
over  both  lungs.  The  report  of  a  positive  Widal  reaction  was 
received  on  this  date. 

The  case  ran,  on  the  whole,  a  very  favorable  course,  except 
for  nervous  twitching,  diarrhea  and  cold  extremities  occurring 
on  January  2d.  Cough  continued,  but  was  not  troublesome;  the 
abdomen  remaining  moderately  distended;  the  bowels  were 
opened  two  to  four  times  a  day;  warm  tub  baths  were  admin- 
istered when  the  temperature  was  high  and  were  borne  well.  By 
the  middle  of  January  the  rose  spots  had  disappeared,  the  spleen 
could  no  longer  be  felt,  and  the  temperature  was  decidedly  lower. 
By  January  17th  fever  had  disappeared. 

Anorexia  continued  until  January  25th,  when  fever  returned, 
and  in  two  days  was  again  at  full  height.  The  spleen  again  be- 
came palpable  and  rose  spots  reappeared.  The  child  was  evi- 
dently suffering  a  typical  relapse.  Some  tendency  to  diarrhea 
persisted  during  this  attack,  but  in  other  respects  the  symptoms 
were  favorable.  By  February  loth  the  spots  and  splenic  en- 
largement had  disappeared.  After  this  date  a  slight  irregular 
fever  continued  for  a  time,  apparently  depending  upon  the  de- 
velopment of  groups  of  furuncles  and  a  tendency  to  gastric  in- 
digestion. Recovery  was  finally  complete.  The  course  of  the 
temperature  is  shown  in  the  accompanying  charts. 

This  case  is  especially  interesting  in  showing  that  even  the 
early  age  of  the  patient  in  no  way  militated  against  the  occur- 
rence of  relapse;  as,  indeed,  there  was  no  reason  to  expect  that 
it  should.  It  also  illustrates  the  evidently  short  duration  of  the 
initial  stage  both  in  the  first  attack  and  in  the  relapse,  and  the 
short  continuance  of  the  third  stage  in  the  primary  attack,  the 
complicating  furunculosis  vitiating  a  positive  observation  on  this 
point  in  the  second  attack.  The  first  attack  probably  lasted 
twent\'-one  days;  the  relapse  twenty  days  or  less. 

Case  III.  Ada  S.,  aged  nine  months.  The  family  his- 
tory was  peculiar  and  interesting.  Over  a  year  previously  the 
father  passed  through  an  attack  of  typhoid  fever  at  his  home. 
About  six  weeks  after  the  fever  had  disappeared,  while  he  was 
still  unable  to  go  to  work,  one  of  the  children  of  the  family,  a 
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brother  of  the  patient,  was  stricken  with  the  disease  and  was  re- 
moved to  the  Children's  Homeopathic  Hospital.  After  five  weeks 
he  was  sent  home  convalescent,  but  developed  a  relapse  and  was 
returned  to  the  hospital.  After  a  second  stay  here,  lasting  three 
weeks,  he  was  again  sent  home  some  time  in  the  spring  of  1906. 
About  three  weeks  later  a  sister,  aged  six  years,  came  down  with 
the  disease,  and  was  sent  to  the  Children's  Hospital  of  Phil- 
adelphia. The  attack  appears  to  have  been  prolonged  and  rather 
severe,  for  she  was  in  the  wards  for  eleven  weeks  or  more,  and 
was  then  transferred  to  the  Country  Branch,  where  she  spent  a 
month  or  longer.  She  returned  home  in  the  autumn  of  1906,  well, 
except  for  abscesses  of  the  scalp  and  arms. 

The  patient,  Ada,  had  herself  been  a  healthy  child  until  about 
the  middle  of  January,  1907,  when  she  began  to  suffer  symptoms 
which  were  attributed  to  "teething."  These  consisted  of  occa- 
sional vomiting,  loss  of  appetite,  fretfulness,  loss  of  strength  and 
flesh  and  s6me  diarrhea,  the  stools  being  slimy,  green  and  occa- 
sionally slightly  bloody.  No  epistaxis  occurred.  The  diarrhea 
improved  considerably,  but  the  child  was  still  far  from  well,  and 
she  was  therefore  entered  at  the  Children's  Hospital  February 
7,  1907.  The  patient  had  been  fed  partly  at  the  breast,  partly  on 
undiluted  and  unboiled  cow's  milk ;  no  water  had  been  given  to 
drink,  but  the  infant's  mouth  had  been  washed  regularly  with 
boiled  water.  The  rubber  nipples  had  been  kept  in  cold  water 
drawn  from  the  spigot,  the  bottles  washed  with  boiled  water,  and 
then  rinsed  with  cold  unboiled  spigot  water. 

On  examination  after  admission  the  general  condition  was 
found  to  be  fairly  good;  distinct  rachitic  alteration  of  the  head 
and  of  the  ribs  was  present ;  the  abdomen  was  soft  and  moder- 
ately distended;  the  spleen  could  be  felt,  and  a  number  of  rose 
spots  were  discovered  on  the  abdomen.  An  examination  of  the 
blood  on  February  7th  showed  hemoglobin,  75  per  cent. ;  leu- 
kocytes, 9,760,  and  a  positive  Widal  reaction. 

Her  condition  while  in  the  hospital  continued  fairly  good,  ex- 
cept for  a  continued  and  decided  loss  of  weight  and  a  very 
troublesome  tendency  to  repeated  vomiting.  This  latter  was  gen- 
erally controlled  by  temporary  change  of  diet  and  appropriate 
medication.  There  were  no  nervous  symptoms ;  a  loose  cough 
was  frequent;  the  spleen  was  palpable;  the  appetite  poor.  The 
rose  spots  persisted  for  a  considerable  time,  but  eventually  dis- 
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appeared.    The  stools  continued  moderately  loose.    The  tempera- 
ture is  shown  in  the  accompanying  chart. 

The  normal  course  of  the  disease  was  interfered  with  by  the 
development  by  the  middle  of  February  of  a  large  abscess  over 
the  sacrum  and,  later,  by  the  occurrence  of  suppurative  otitis 
media,  gonorrheal  vulvovaginitis,  persistent  tendency  to  indiges- 
tion and,  finally,  diphtheria.  On  account  of  the  latter  she  was 
removed  to  the  Municipal  Hospital  March  22d.    The  continued 
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elevation  of  temperature  made  it  impossible  to  determine  when 
the  attack  was  over,  although  the  temperature  chart  would  in- 
dicate that  somewhere  about  March  ist  might  be  assumed  as 
the  date. 

The  treatment  was  merely  supportive  and  directed*  against  the 
complications.  Tub  baths  were  given  occasionally  during  the  first 
week.  They  were  borne. well  but  exercised  little  effect  upon  the 
temperature. 

The  origin  of  the  infection  in  this  case  can  only  be  surmised. 
The  curious  family  history  awakens  the  suspicion  of  direct  con- 
tagion, and  of  the  long  persistence  of  typhoid  germs  somewhere 
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within  the  house.  At  the  same  time  the  use  of  unboiled  water  on 
the  bottle  and  nipples  and  the  feeding  of  unboiled  milk  may  have 
been  the  source  of  the  disease. 


DISCUSSION. 

Dr.  Eaton. — I  think  there  are  a  great  many  more  cases  of 
typhoid  in  young  children  than  we  are  aware  of.  In  Pittsburg 
we  have  a  good  many.  Dr.  Edwards,  Dr.  Small  and  myself 
tabulated  a  number  of  cases  this  year.  I  had  i  case  nine  months 
of  age,  with  all  the  typical  characteristics  of  typhoid.  The  only 
method  left  open  for  infection  in  this  case  was  that  when  the 
baby  was  put  in  the  tub  it  would  bend  forward  and  lap  up  the 
water.  An  older  child,  one  of  four  years  of  age,  in  the  same 
family,  a  year  before  had  typhoid  where  the  probable  source  of 
infection  was  the  water  from  the  sponge  which  it  would  suck 
while  in  the  bath  tub.  We  have  had  two  series  of  cases,  one  of 
160  and  one  of  180  under  twelve  years  of  age. 


ON  THE  BACTERIOLOGY  OF  MENINGITIS. 

BY  FRANK  SPOONER  CHURCHILL,  M.D.. 

Assistant   Professor   of   Pediatrics,    Rush    Medical    College    (in    affiliation   with    the 
University  of  Chicago). 

It  is  customary  to  divide  cases  of  meningitis  into  the  tubercu- 
lous and  the  nontuberculous  and  to  group  the  latter  into  the  epi- 
demic cerebrospinal  due  to  the  diplococcus  of  Weichselbaum,  or 
meningococcus,  and  acute  simple  due  to  a  great  variety  of  organ- 
isms. Personal  experience  with  a  limited  number  Si  cases  empha- 
sized anew  the  varied  etiology  of  the  disease  and  the  present  study 
was  undertaken  to  see  to  what  extent  this  variety  prevails,  how  the 
organism  gains  access  to  the  system,  what,  if  any,  difference 
there  is  between  the  different  types,  and  what  the  prognosis  is  in 
the  various  forms.  Nontuberculous  cases  only  have  been  reviewed. 
I  have  included  in  my  own  series,  however,  3  cases  of  the  tuber- 
culous variety  which  seem  to  be  of  special  interest;  2  of  mixed 
infection,  i  showing  tubercle  bacilli  in  the  spinal  fluid  and  proved 
at  autopsy  to  be  primary  in  its  nature.  I  am  indebted  to  Dr. 
H.  W.  Cheney  for  the  last  case,  which  he  has  reported  in  full 
in  Pediatrics,  October,  1905. 

Details  of  my  own  cases  are  given  in  the  table,  a  glance  at 
which  shows  what  a  varied  and  complex  bacteriology  inflamma- 
tion of  the  meninges  may  have.    We  find  the  following: — 
12  cases  of  meningococcus  in  pure  culture. 

I  case  of  the  pneumococcus  and  the  colon  bacillus  at  autopsy. 

I  case  of  the  pneumococcus  in  the  spinal  fluid  and  tuberculous 
meningitis  at  autopsy. 

I  case  of  primary  tuberculous  meningitis  with  tubercle  bacilli  in 
the  spinal  fluid. 

I  case  of  a  possible  Klebs-Loffler  bacillus  in  a  tuberculous  men- 
ingitis. 

I  case  of  syphilitic  meningitis.  . 

4  cases  of  undetermined  cocci. 

5  cases  with  no  organisms  at  all  in  the  spinal  fluid. 
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aH  yrs. 


15  mos 


9    yrs. 


8    yrs. 


Sex. 


Antemortem. 


M. 


M. 


M. 


M. 


F. 


M. 


F. 


Sp.  Fl.:  Turbid  ;  smear  and  culture 
showed  diplococci  destained  by  Gram, 
(sth  day.) 


Sp.  Fl.,  aist  day:  Clear;  few  Ivmpbo- 
cyies ;  culture  contaminated.  23d 
day  :  Slightly  turbid ;  no  growth. 
Profuse  nasal  discharge  showed  dip- 
lococci, staphylococci  and  short  ba- 
cillus. 


plus  staph,  albus. 


Sp.  Fl.,  4  weeks :  Clear ;  culture 
negative.  5^^  weeks :  Turbid  ; 
lymphocytes;  cocci,  not  in  pairs.  9 
weeks:  Cocci,  not  in  pairs;  lympho- 
cytes. 

Sp.  Fl.,  4  weeks :  Clear ;  many 
lymphocytes  ;  culture  :  large  diplo- 
cocci retaining  Gram,  extracellular. 

9  weeks  :   Same,  plus  staphylococci. 

10  weeks :  Clear  ;    culture  negative  ; 
no  polymorph,  cells  in  any  specimen. 

Sp.  Fl.:  Clear  at  first,  cloudy  later ; 
many  lymphocytes  ;  no  organisms. 

Sp.  Fl.,  3  weeks:  Clear;  few  Primary  tuberculous 
lymphocytes ;  very  few  polymorph  ;  meningitis  ;  no  tubercu- 
no  organisms  in  smear  or  culture,  [losis  else where^.  (Autopsy 
3)^  weeks  :  Tubercle  bacilli  in  fluid  ;  ~ 
several  punctures,  all  clear,  all  with 
lymphocytes. 


Postmortem. 


Bemarks. 


Sc.  Fever  3  weeks 

before ;  pneumonia 
(double)  for  3  days ; 
recovery  ;  29  days' 
duration. 

Death  at  4  weeks ; 
probably  tuberculous 
from  character  of 
Sp.  Fl.,  but  not 
proven. 


Sp.    Fl.,    iq   days :    Clear ;    many      Purulent     meningitis  ;     Death,      i      month 
polymorphonuclears;  meningococcus  meningococcus     in      ex- from  onset, 
in  smear  and  culture,    ai  days  :  Same,  iudate;  cultures  from  peri- 


cardial fluid,  heart  blood 
and  mesenteric  lymph 
glands,  negative. 


Appendix  : 
colon  b. 


Pneumococcus ; 


by  Dr.  H.  G.  Wells.) 


Brain:  pneumococ, 
colon  b  ;  cord  :  pneu- 
m  o  c  o  c . ;  gall  bladder : 
pneumococ,  colon  b.; 
kidney:  colon  b.;  cere 
bral  meningitis,  pneu- 
monia. 

Sp.  Fl.,  2 months:  Clear.  3 months:  Solitary  tubercles  in 
Slightly  turbid  ;  few  small  mononu-  cerebellum  ;  miliary 
clears;  smear  and  culture  :  pneumo- tuberculosis  of  meninges, 
cocci ;  inoculations  negative.  pleurae,     lungs,     spleen, 

liver,  etc. 

5th  day:  Cultures  from  eye  dis- 
charge and  from  nose  showed  menin- 
gococcus ;  cultures  from  ear  (dis- 
charging) showed  streptococ.  and 
staphylococci  only ;  cultures  from 
blood,  negative.  6th  day :  Sp.  Fl. 
turbid;  cultures  showed  meningococ- 
cus; throat  cultures  showed  strepto- 
cocci and  diplococci. 

Sp.  Fl.,  9th  day  :  Turbid ;  smears 
and  culture  showed  meningococcus 
6th  week  :  Less  turbid  ;  smears  :  poly- 
morphonuclears ;  no  organisms. 

Sp.  Fl.,  Sth  day:  Bloody;  smears: 
red  Corp.,  few  lymphocytes;  cultures : 
diplococci.    nth  day  :  Clear. 

Sp.  Fl.,  6th  day  :  Slightly  turbid ; 
cultures  negative  ;  2  later  punctures 
both  failed  to  get  any  fluid  ;  cultures 
from  needle  were  negative. 

Sp.  Fl.:  Clear;  smears  and  cultares 
negative. 


Double  optic  atro- 
phy ;  recovery,  6 
months. 


Recovery  after  3)^ 
months.  Double 
optic  neuritis  ;  re- 
covery. 


Death,  15  days  from 
onset. 

Death,      about      5 
weeks  from  onset. 


Started  with  ap- 
pendicitis ;  operation 
Sth  day  ;  meningeal 
symptoms,  9th  day  ; 
death,  loth  day. 


Death    at  about  3 
months. 


Discharged  im- 
proved I  month  after 
onset ;  died  day  after 
leaving  hospital. 


Left  hospital  2 
months  after  onset, 
"unimproved." 

Death,  15  days  after 
onset. 


Death,  23  days  after 
onset. 


Serous  meningitis 
of  a  years'  duration, 
in  hospital  about  i 
month;  discharged; 
unimproved. 
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BACTERIOLOGY  OF  MENINGITIS — Continued. 


Case. 


Age.      Sex 


XV. 


lo    yrs. 


XVI. 


XVII. 


XVIII. 


4J^tnos. 


6    yrs. 


M. 


XIX. 


XX 


4   yrs. 


IS  mos. 


Antemortem. 


XXI.    8    yrs. 


XXII. 
XXIII 


XXIV. 
XXV 


XXVI 


M. 


3   ys 
5)4  yrs. 


2>S  yrs, 
9     yrs. 


3     yrs 


M. 


M. 


Postmortem. 


Sp.  F).:  Turbid;  polymorph.; 
mening-ococci,  intra-  and  extra-cellu- 
lar ;  2d  and  3d  specimens,  same ; 
smears  from  throat :  pneumococci ; 
blood  cultures  :  meningococci;  smears 
and  cultures  from  nose  showed  Gram 
negative  diplococci,  probably  men- 
ingococci. 


Sp.  Fl.,  3d  day  :  Turbid  ;  diplo- 
cocci. 8th  day  :  Less  turbid  ;  diplo- 
cocci. 


Sp.  Fl ,  loth  day  :  Slightly  turbid  ; 
cultures  after  24  hours  showed  no 
growth;  after  48  hours  showed  organ- 
ism resembling  morphologically  and 
culturally  Klebs-Loeffler  b.  Sp.  Fl., 
i3*h  day:  Slightly  turbid;  same 
organism. 

Sp.  Fl,,  u  days:  Clear;  no  cellular 
elements  ;  cultures :  no  growth. 


Cultures  from  throat  and  from  nose 
showed  the  meningococcus  4th  day. 
Sp.  Fl.,  4th  day  :  Many  polymorph.; 
meningococci. 

Sp.  Fl.:  Cloudy,  slight  pressure  (5th 
week).  Smears  :  Many  leukocytes  ; 
polymorph.,  mononuclears  and  dis- 
integrating cells  in  about  equal  pro- 
portions ;  numerous  Gram  neg.  diplo- 
cocci. Cultures  :  Pure  culture  of 
Gram  neg.  diplococci  intracellular, 
growing  on  blood  serum-agar  only. 
Sp.  Fl.,  8  days  later  :  Clear;  negative 
in  smears  and  cultures ;  cultures  from 
nose  negative  (6th  week), 

3d  day  :  Sp.  Fl.  purulent ;  many 
polymorph,  cells;  many  meningococci, 
igth  day  :  Sp.  Fl.  clear  ;  meningo- 
cocci in  smears  and  cultures,  zgth 
day:  Abscess  on  left  buttock  ;  staphy 
lococcus  only. 

Sth  day  :  Sp.  Fl.:  Meningococci. 

7th  day:  Lumbar  puncture  unsuc- 
cessful. 9th  day:  Cultures  from 
nose,  herpetic  vesicles  and  blood  all 
neg.  15th  day:  Culture  from  puru 
lent  discharge  from  eye  showed  un- 
classified Gram  neg;  diplococcus. 
J2d  day;  Sp.  Fl.  turbid;  meningocci. 

4th  day  :  Sp.  Fl.  turbid  ;  meningo- 
cocci. 

5th  day:  Lumbar  puncture;  no  fluid, 
loth  day  :  Cultures  from  nose  and 
throat  and  blood  all  showed  meningo- 
cocci. 20th  day :  Sp.  Fl.  turbid ; 
many  polymorph,  cells,  some  contain- 
ing meningococci. 

F.         3d  day :    Sp    Fl.  purulent ;  many 
polymorph  cells ;  menineococci. 


Remarks. 


General  miliary  tuber 
culosis;  meninges  (base 
and  cortex),  lungs,  liver, 
spleen  and  intestines. 


Serum  of  this  pa- 
tient agglutinated 
homologous  menin- 
gococcus strongly  at 
1:20,  slightly  at  1:50; 
was  negative  at  1:100 
after  12  hours,  with 
normal  serum  agglu- 
tination negative  at 
1:10;  blood  and 
serum  of  patient  bac- 
tericidal for  men- 
ingococci; death,  11 
days  after  onset. 

Meningeal  symp- 
toms followed  imme- 
diately after  burn  of 
face ;  recovery. 

Death,  14  days  after 
onset  of  acute  symp- 
toms. 


Conger  ital  syphilis 
in  self  and  sister,  in 
hospital  same  time; 
recovery  from  men- 
ingeal symptoms 
complete,  7  weeks 
from  onset. 

Death  on  7th  day. 


General     condition 
somewhat  better. 


Died     after     2]^ 
months. 


Died. 

Died,  sist  day 


Recovery. 
Recovery. 

Died  on  4th  day. 
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All  were  undoubted  cases  of  meningitis.  The  only  one  not 
proved  to  be  such  either  by  lumbar  puncture  or  autopsy  is  Case 
XVIII.,  and  in  that  one  the  symptoms  were  so  well  defined  that 
there  could  be  no  question  of  the  presence  of  an  actual  meningitis 
and  of  its  syphilitic  nature.  She  was  a  six-year-old  girl,  colored, 
who  had  always  been  "sickly."  Two  days  before  admission  to 
the  hospital  she  complained  of  headache  and  later  in  the  day  sud- 
denly became  unconscious.  She  was  admitted  in  that  condition. 
Physical  examination  showed  a  poorly-nourished  child  with  many 
syphilitic  lesions  and  old  scars  on  various  parts  of  the  body  and 
a  large  ulcer  on  the  left  ankle.  The  head  was  retracted,  Kernig's 
sign  was  present,  pulse  weak  and  irregular.  She  could  be  roused, 
but  immediately  lapsed  back  into  semiconsciousness.  The  pupils 
were  normal  and  never  showed  any  abnormality  throughout  the 
illness. 

She  remained  in  this  condition  for  about  ten  days  and  then 
began  slowly  to  improve  and  was  discharged  well  seven  weeks 
from  date  of  onset.  She  ran  a  low  temperature,  the  highest  record 
being  101.4°,  never  had  a  convulsion,  at  times  only  slight  rigidity. 
Both  the  pulse  and  respiration  were  at  times  irregular.  She  had 
a  leukocyte  count  of  28,400  on  the  eighth  day  of  illness.  A  four- 
year-old  sister  occupied  the  bed  next  to  the  patient  and  also  had 
marked  lesions  of  syphilis  (congenital),  but  no  signs  of  menin- 
geal irritation.  Both  children  recovered  under  antisyphilitic  treat- 
ment. 

The  character  of  the  spinal  fluid  was  interesting  and  appar- 
ently unusual  in  its  freedom  from  cellular  elements,  most  cases  of 
congenital  syphilis  showing  in  the  fluid  a  marked  excess  of 
lymphocytes  (Tobler).  The  absence  of  organisms  is  in  accord- 
ance with  most  observations  on  these  cases.  Similar  fluids  have 
been  recorded  in  cases  of  supposed  tuberculous  meningitis  "cured" 
and  it  is  not  at  all  improbable  that  some  of  these  were  in  reality 
cases  of  syphilitic  meningitis. 

The  proportion  of  recoveries,  9  of  the  23  nontuberculous  cases, 
or  40  per  cent.,  is  about  the  general  average.  Of  these,  4  were 
of  the  meningococcic  type,  3  of  undetermined  cocci,  i  with  no 
organisms  and  the  syphilitic  case.  One  of  the  meningococcic 
cases  and  one  of  those  with  no  organisms,  however,  left  the  hos- 
pital with  severe  after-effects — deafness,  blindness,  etc. 

The  following  cases  are  of  especial  interest:     Case  I.,  show- 
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ing  the  development  of  a  pure  meningococcic  meningitis  during 
the  course  of  a  lobar  pneumonia  with  ultimate  recovery  from 
both  conditions;  Case  VIIL,  a  pneumococcic  appendicitis  and 
secondary  involvement  of  the  meninges  by  the  pneumococcus  and 
colon  bacillus ;  Case  IX.,  with  pneumococci  in  the  spinal  fluid  and 
tuberculous  meningitis  at  autopsy. 

No  conclusions  can  be  drawn  from  so  small  a  number  of 
cases.  They  merely  show  what  may  happen.  They  emphasize 
the  fact  that  the  meninges,  like  other  tissues  of  the  body,  may  be 
attacked  by  a  great  variety  of  organisms.  How  numerous  these 
organisms  are,  and  how  frequently  they  attack  the  meninges,  can 
be  determined  only  by  study  of  large  numbers  of  cases.  Such 
studies  have  been  made  in  the  epidemics  which  have  occurred 
during  the  last  five  or  six  years.  The  results  of  these  studies  I 
have  collected  and  now  present  as  follows : — 

The  total  number  of  cases  collected  is  i,8oo,  of  which  1,423, 
or  about  80  per  cent.,  were  due  to  the  meningococcus;  178,  or 
10  per  cent.,  to  the  pneumococcus,  ind  the  remainder,  179,  to  vari- 
ous organisms: — streptococcus,  staphylococcus,  pyocyaneus, 
colon  b.,  typhoid  b.,  proteus  vulgaris,  b.  lactis  aerogenes,  gono- 
coccus,  b.  anthrax,  b.  influenza,  etc.  No  case  has  been  included 
which  did  not  show  either  a  positive  spinal  fluid  or  proof  of 
meningitis  at  autopsy.  The  discussion  of  these  organisms  will 
be  taken  up  separately. 

The  Meningococcus. — This  diplococcus  was  first  discovered 
and  isolated  by  Weichselbaum  in  1887.  A  few  years  later  Heub- 
ner  and  Jager  classified  what  they  considered  diflferent  types  of 
the  organism,  but  critical  analysis  of  their  work  showed  that  they 
were  not  dealing  in  all  their  cases  with  the  meningococcus,  and 
it  is  now  generally  conceded  that  we  have  to  do  with  only  one 
type  of  the  organism.  It  presents  certain  morphological  and  cul- 
tural peculiarities ;  it  is  gonococcus-like  in  form,  dividing  in  the 
same  way,  is  always  Gram-negative,  is  often  intracellular  and  has 
many  degenerate  forms.  It  grows  luxuriantly  on  agar  plates  and 
only  at  fairly  high  temperatures,  25°  to  42°,  with  a  maximum 
growth  at  36  °C.  For  blood  cultures  it  grows  on  a  mixture  of  as- 
citic fluid,  one  part,  and  plain  bouillon,  two  parts.  The  best  fluid 
seems  to  be  a  chest  fluid  rich  in  albumin.  It  is  nonresistant  and 
sensitive  to  cold.  It  is  liable  to  confusion  with  only  one  other 
organism — the  micrococcus  catarrhalis.  It  can  be  diflferentiated 
from  the  latter  only  by  cultures,  not  by  smears  alone. 
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The  great  preponderance  of  cases  of  meningitis  due  to  the 
meningococcus  is  well  known,  and  the  chief  interest  in  them  from 
the  bacteriological  point  of  view  centers  in  the  port  of  entry  of  the 
organism  into  the  system  and  in  its  distribution  in  the  body.  The 
more  carefully  cases  are  studied  the  more  evident  it  becomes  that 
it  is  very  widespread  in  its  distribution.  It  has  been  studied  ante- 
mortem  and  postmortem.  Antemortem,  it  has  been  found  most 
frequently,  of  course,  in  the  spinal  fluid,  80  per  cent,  of  undoubted 
cases  of  meningitis  showing  the  organism  in  this  fluid.  This  fig- 
ure would  undoubtedly  be  higher  with  repeated  examinations,  as 
the  character  of  the  fluid  is  known  to  change  from  time  to  time 
and  several  examinations  are  necessary,  in  some  cases,  before 
we  get  positive  results.  Besides  its  presence  in  the  spinal  canal 
the  meningococcus  has  been  found  in  the  nose,  throat,  conjunc- 
tivae, tonsils,  joints,  blood  and  herpetic  vesicles.  Postmortem,  it 
has  been  found  in  the  cerebral  and  spinal  meninges,  peri-  and  en- 
docardium, lungs,  liver  and  spleen.  It  is  apparently  nearly  as 
ubiquitous  as  the  pneumococcus  and  colon  bacillus. 

I  have  but  few  investigations  to  report  in  my  own  series.  The 
results  of  lumbar  puncture  are  given  in  the  table.  The  meningo- 
coccus was  also  found  in  the  nose  or  throat  in  4  of  the  6  cases 
tested ;  in  I  of  the  negative  cases  the  examination  was  not  made 
until  the  sixth  week  of  illness.  It  was  found  once  in  the  con- 
junctivae, and  in  the  blood  in  2  of  the  4  cases  tested. 

Recent  literature,  however,  contains  many  observations  on  the 
distribution  of  the  meningococcus,  special  attention  being  paid  to 
its  presence  in  the  nose  and  throat,  both  in  the  healthy  and  in  the 
sick.  Two  points  are  discussed:  the  frequency  of  the  germ  in 
these  localities;  and  secondly,  its  origin  in  these  parts,  whether 
primary  or  secondary. 

Frequency. — ^The  reports  are  somewhat  conflicting.  Numer- 
ous cases  are  reported  where  the  meningococcus  is  said  to  have 
been  found,  but  doubt  is  expressed  by  some  observers,  notably 
Flexner,  Goodwin  and  von  Sholly,  as  to  the  identity  of  the  diplo- 
coccus  detected.  The  criticism  is  made  that  in  many  cases  the 
organism  reported  is  not  the  meningococcus,  or,  at  least,  that  it  is 
not  proved  beyond  a  doubt  to  be  such,  but  that  it  may  be  some 
other  organism  closely  allied  to  the  meningococcus,  e.g.,  the  mi- 
crococcus catarrhalis.  The  latter  is  often  found  in  the  respira- 
tory passages  when  inflamed,  and  especially  in  children;  it,  fur- 
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thermore,  closely  resembles  the  meningococcus  in  many  respects, 
and  the  one  might  be  mistaken  for  the  other  by  the  inexperienced 
or  on  careless  and  insufficient  examination.  While  there  can  be 
no  doubt  that  some  of  the  earlier  reports  on  this  subject  were 
erroneous  and  cases  of  micrococcus  catarrhaHs  were  reported  as 
cases  of  meningococcus,  more  recent  and  more  thorough  investi- 
gations by  reliable  observers  tend  to  show  that  the  meningococcus 
is  found  in  the  posterior  nares  and  pharynx  in  a  considerable 
number  of  patients  ill  with  meningitis  of  this  type.  There  are 
certain  differences  between  the  two  organisms  which  enable  the 
expert  to  distinguish  between  them ;  these  differences  are  cultural 
and  agglutinative,  and  in  collecting  the  data  on  this  point  I  have 
accepted  only  reports  so  studied.  Thus  I  have  collected  7^2  cases, 
in  which  185,  or  25  per  cent.,  gave  positive  results.  Individual 
workers,  however,  report  higher  figures  than  this,  the  discrepancy 
depending  apparently  upon  the  time  of  examination,  whether 
early  or  late  in  the  disease,  care  in  technique,  method  of  cultiva- 
tion, etc.  Thus  Bolduan  and  Goodwin,  examining  22  cases  of 
meningococcus  meningitis,  during  the  first  week  found  the  or- 
ganism in  the  nose  in  50  per  cent,  of  the  cases.  Elser  found  it  in 
6  of  21  cases  at  the  same  period  of  the  disease.  Von  Lingelsheim's 
series  is  the  largest  one  on  record;  he  made  1,500  examinations 
on  1,200  people,  635  of  whom  were  ill  with  meningococcus  men- 
ingitis. He  obtained  only  146  positive  results  in  these  635  pa- 
tients. His  studies  were  made  on  cases  in  and  around  the  town 
of  Methuen  in  the  winter  season  and  the  patients  were  scattered 
over  a  considerable  extent  of  territory ;  hence  the  inoculations  of 
media  were  made,  in  many  cases,  long  after  the  swab  was  applied 
to  the  patient's  throat,  in  some  instances  twenty-four  hours  after. 
Furthermore,  von  Lingelsheim  noticed  in  his  own  cases  that  he 
got  positive  results  more  frequently  when  he  passed  the  swab 
far  back  into  the  nose.  He  attributes  his  low  general  average 
to  these  conditions:  the  cold  weather,  the  distance  from  his 
laboratory,  the  carelessness  or  inexperience  of  the  attending  physi- 
cians. His  reasoning  seems  justified,  for  of  68  patients  ex- 
amined with  attention  to  all  these  details  he  got  positive  results 
in  all — a  most  significant  report. 

Elser  had  a  similar  experience  with  the  cases  far  from  his 
laboratory,  also  in  cold  weather. 

The  investigations  as  to  the  presence  of  the  meningococcus  in 
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the  nose  and  throat  of  healthy  persons  are  equally  interesting,  and 
in  some  respects  of  more  practical  importance.  This  aspect  of  the 
question  has  been  studied  by  the  authors  already  quoted  and  also 
by  Ostermann,  Schiff,  Kiefer,  Lord,  Albrecht  and  Ghon,  Weich- 
selbaum  and  others.  Their  observations  have  been  made  on 
healthy  people  living  in  close  contact  with  cases  of  meningitis 
and  on  people  not  so  living.  They  never  found  the  organism 
in  the  nose  or  throat  of  the  latter  group.  They  have  found  it 
repeatedly  in  the  former.  Von  Lingelsheim  found  it  in  26  of 
289  people  examined ;  56  school  children  gave  positive  results  in 
4.  Goodwin  and  von  Sholly,  examining  50  people,  found  it  in 
10  per  cent.  Ghon  found  it  in  15  healthy  people  in  the  Trifail 
epidemic.  Kiefer  working  with  the  meningococcus  had  an  in- 
teresting experience.  He  was  seized  with  a  coryza  and  found 
the  meningococcus  in  his  own  nasal  secretion.  Maragliano  made 
rabbits  inhale  virulent  cultures  of  the  meningococcus  and  pro- 
duced in  them  meningococcic  meningitis. 

The  practical  importance  of  this  discovery  is  obvious.  It  helps 
explain  the  mysterious  way  in  which  epidemics  in  the  past  have 
been  spread.  A  striking  instance  of  this  is  the  recent  epidemic 
among  the  miners  in  Silesia  studied  by  Ostermann.  Measures 
to  check  the  epidemic  failed  entirely.  Fliigge  attributes  this  fail- 
ure to  the  presence  of  the  meningococcus  in  the  nose  and  throat 
of  healthy  people  living  in  close  contact  with  patients  and  the 
mingling  of  these  people  with  the  community  at  large. 

The  evidence,  then,  as  to  the  presence  of  the  meningococcus 
in  the  nose  and  throat,  both  of  the  sick  and  of  the  healthy  living 
intimately  with  the  sick,  seems  to  justify  the  conclusion  that  the 
meningococcus  is  present  in  a  considerable  number  of  the  sick 
and  in  a  smaller  number  of  other  members  of  the  family  of  the 
sick.  The  obvious  lesson  is  that  both  the  patient  and  his  family 
should  be  isolated. 

Origin. — How  does  the  meningococcus  get  into  the  posterior 
nasal  space?  Does  it  come  from  v/ithout  inward  or  from  the 
cranial  cavity  outward?  Flexner,  in  some  most  interesting  work 
on  experimental  meningitis,  discusses  this  point.  He  produced 
in  monkeys  meningococcic  meningitis  by  injections  of  menin- 
gococci into  the  spinal  canal,  studied  the  cases  clinically  and 
postmortem.  He  traced  the  inflammatory  process  from  the  brain 
outward  into  the  nasal  mucosa,  as  shown  by  the  course  of  the 


138        Churchill:    On  the  Bacteriology  of  Meningitis. 

leukocytes.  He  found  the  mucosa  invariably  inflamed,  obtained 
from  it  in  smears  diplococci  presenting  the  morphology,  staining 
properties  and  degeneration  of  the  meningococcus  found  in  the 
brain  and  spinal  cord,  but  did  not  succeed  in  cultivating  the 
meningococcus.  Thus  final  proof  was  lacking.  In  view  of  these 
results,  showing  the  outward  progress  of  the  inflammatory 
process,  Flexner  urges  that  attention  be  given  to  this  possibility, 
i.e.,  that  the  nasal  condition  is  secondary  and  not  primary. 

Flexner's  work,  however,  was  done  on  monkeys,  and  he 
admits  himself  that  the  conditions  in  the  nasal  passages  of  these 
animals  are  less  favorable  for  the  growth  of  meningococcus  than 
are  the  conditions  in  the  same  parts  in  man.  Autopsies  on  man 
seem  to  point  in  the  other  direction.  Westenhoeffer,  from  29 
autopsies,  22  of  them  on  children,  performed  under  the  super- 
vision of  the  German  Government,  concludes  that  the  infection 
started  in  the  pharyngeal  tonsil  and  entered  the  cranial  cavity 
through  the  sphenoid  bone,  affecting  first  the  pituitary  body.  He 
thus  regards  it  as  an  inhalation  disease,  conveyed  to  the  brain  by 
the  lymphatics.    He  found  in  all  the  socalled  "status  lymphaticus." 

The  investigations  during  life,  showing  .the  presence  of  the 
meningococcus  in  the  healthy,  and  in  the  sick  more  frequently  in 
the  early  days  of  the  disease  than  later,  tend  to  uphold  Westen- 
hoeffer's  view.  Were  the  process  primary  in  the  cranial  cavity 
we  should  expect  to  find  the  organism  in  the  nose  more  frequently 
late  in  the  disease,  whereas  it  is  quite  the  reverse.  Again,  there 
are  on  record  cases  where  the  meningococcus  has  been  recovered 
from  the  blood  and  joints  before  the  onset  of  meningeal  symp- 
toms and  before  the  detection  of  the  diplococcus  in  the  spinal 
fluid,  tending  to  show  that  its  primary  seat  was  not  in  the 
meninges. 

On  the  whole,  the  evidence  as  to  the  primary  seat  of  the 
meningococcus  in  cases  of  meningitis  of  this  type  points  strongly 
to  the  tonsils  and  posterior  nares  as  this  primary  seat.  When 
we  consider  how  frequently  other  microorganisms  enter  the  sys- 
tem via  this  route,  especially  when  the  tonsils  are  diseased,  it  is 
perfectly  natural  to  suppose  that  the  same  ground  is  a  congenial 
soil  for  the  lodgment  and  growth  of  the  meningococcus.  It  is 
an  additional  reason,  were  any  needed,  for  care  and  attention  to 
this  part  of  the  child's  anatomy. 

Eyes. — The  meningococcus  has  been  found  in  the  inflamed 
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conjunctivae   in   cases   of   meningitis   by   Robinson  and    others, 
though  less  frequently  than  in  the  nose  and  throat. 

Blood. — The  organism  is  apparently  not  a  frequent  invader 
of  the  blood,  18  out  of  62  recorded  cases  (30  per  cent.)  showing 
its  presence  here.  Recent  studies,  however,  make  us  believe  that 
as  bacteriological  methods  of  research  improve,  it  will  be  found 
more  frequently  than  heretofore.  Councilman,  Mallory  and 
Wright,  for  instance,  did  not  isolate  the  organism  from  the  blood 
in  a  single  one  of  their  iii  cases  in  1898.  Yet  Elser,  in  1905, 
found  it  in  10  of  41  cases  (25  per  cent.),  and  expresses  the 
opinion  that  improved  methods  of  research  will  show  it  in  even 
a  higher  proportion  of  cases.  It  was  found  in  my  own  series  in  2 
of  the  4  cases  in  which  search  was  made  for  it.  Robinson  made 
blood  cultures  in  4  of  15  cases  and  recovered  the  meningococcus 
in  I  of  these,  and  cites  Gwynn,  Salomon,  Warfield  and  Walker, 
Lenhartz,  Moller,  Martini  and  Rhode  as  also  isolating  it  from  the 
blood.  That  it  is  not  merely  an  agonal  invader  is  shown  by  the 
fact  that  it  has  been  discovered  early  in  the  disease — on  the  second 
and  fourth  days,  on  the  tenth  day  before  death,  and,  in  my  own 
case,  on  the  fourth  day  of  illness,  a  week  before  death.  We  have, 
then,  in  a  certain  number  of  cases  of  meningococcic  meningitis, 
a  genuine  meningococcic  septicemia,  or  "meningococcemia,"  just 
as  we  see  a  pneumococcus  or  typhoid  septicemia. 

Ears. — Apparently  but  few  of  the  ear  complications  of  menin- 
gitis are  due  to  the  meningococcus,  only  i  case  (Elser)  of  the 
organism  in  middle-ear  discharge  being  recorded.  The  frequency 
of  ear  trouble — 65  per  cent. — (Westenhoeffer)  is  evidently  due 
to  one  of  the  more  common  microorganisms. 

Postmortem. — The  wide  distribution  of  the  meningococcus 
during  life  is  still  further  emphasized  by  postmortem  examina- 
tions. These  have  shown  its  presence  in  the  cerebral  and  spinal 
meninges,  of  course ;  also  in  the  pericardial  fluid,  in  the  endo- 
cardium, lungs,  liver,  spleen  and  joints,  confirmatory  evidence  of 
a  "meningococcemia."  In  the  meninges  it  occurs  as  a  pure  cul- 
ture more  frequently  than  in  mixed  infections. 

Agglutination. — While  comparatively  few  observations  have 
been  made  on  this  phenomenon  they  are  important  as  far  as  they 
go.  Goodwin  and  von  Sholly  tested  only  a  few  patients,  but,  as 
a  rule,  got  positive  results.  Von  Lingelsheim  obtained  146  posi- 
tive results  out  of  420  tests  in  dilutions  of  from  i  :io  to  i  :20o; 
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a  dilution  of  i  :io  gave  the  largest  number  of  positive  results. 
Wollenberger  got  positive  results  in  7  out  of  15  cases  in  dilutions 
of  from  I  :io  up  to  i  :6o.  Davis  got  positive  results  in  all  of  4 
cases  tested  in  dilutions  of  from  i  :io  up  to  i  :5o. 

Thus  agglutination  of  meningococcus  by  immune  sera  or  by 
the  sera  of  meningitic  patients  apparently  does  occur,  and  in 
suspected  cases  the  test  should  be  applied.  Further  observations 
are  necessary,  however,  before  we  can  determine  the  exact  diag- 
nostic value  of  the  test. 

The  Pneumococcus. — Next  in  frequency  to  the  meningococcus 
as  a  cause  of  meningitis  comes  the  pneumococcus.  Even  epi- 
demics of  pneumococcus  meningitis  have  been  described  by 
Parienski,  Quadu  and  Weichselbaum.  The  proportion  of  cases 
of  this  type  is  variously  estimated.  Von  Leyden  gives  it  as  16 
per  cent,  for  epidemic  cases,  and  22  per  cent,  for  sporadic.  These 
figures  are  higher,  I  find,  than  the  results  based  on  all  the  cases 
collected,  only  10  per  cent,  of  these  being  of  the  pneumococcic 
variety.  It  apparently  is  not  an  infrequent  form  of  meningitis. 
It  runs  a  severe  course  and  is  almost  invariably  fatal.  Poly- 
morphonuclear cells  in  the  spinal  fluid  are  more  numerous  than 
in  the  meningococcic  type,  indicating  its  greater  severity.  It  is 
generally  secondary,  only  9  cases  of  undoubted  primary  menin- 
gitis being  recorded  out  of  the  179  collected.  Marechal,  however, 
often  found  it  primary.  Libman,  on  the  other  hand,  reports  all 
his  cases  as  secondary,  and  believes  it  to  be  extremely  rare  as  a 
primary  infection.  He  thinks  the  original  focus  is  often  obscure, 
and  therefore  frequently  overlooked. 

The  pneumococcus  undoubtedly  gains  access  to  the  meninges 
in  the  same  way  as  does  the  meningococcus.  Its  frequent  pres- 
ence in  the  throat  and  its  wide  distribution  in  the  body  are  too 
well  known  to  need  comment.  How  contagious  this  organism  is, 
is  still  a  mooted  point.  It  evidently  has  not  as  strong  an  affinity 
for  the  meninges  as  has  the  meningococcus,  the  proportion  of 
cases  of  pneumococcic  meningitis  to  the  frequency  of  this  organ- 
ism in  the  throat  being  so  small. 

The  Typhoid  Bacillus. — Several  instances  of  actual  menin- 
gitis due  to  the  typhoid  bacillus  have  been  recorded,  though,  as 
with  the  other  severe  complications  of  this  disease,  it  is  apparently 
more  rare  in  children  than  in  later  life.  It  occurs  evidently  as  a 
separate  entity,  SchottmuUer  having  isolated  Eberth's  bacillus  in 
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pure  culture  from  meningeal  pus  in  2  cases  with  no  signs  of 
typhoid  elsewhere.  Faure  and  Laignel  also  found  it  at  autopsy. 
Cole  found  typhoid  bacillus  in  the  spinal  fluid  of  8  cases  of  serous 
meningitis  and  in  that  of  i  case  of  a  purulent  nature. 

Miscellaneous  Organisms. — Meningitis  due  to  other  bacteria, 
streptococci,  staphylococci,  etc.,  does  occur,  but  infrequently. 
Schottmuller  has  seen  two  epidemics  due  to  the  "streptococcus 
mucosus,"  and  in  all  the  cases  the  starting  point  was  an  otitis 
media. 

A.  Scheib  describes  a  case  of  a  baby  dying  on  the  eighth  day 
of  life  without  clinical  symptoms,  the  autopsy  showing  a  purulent 
otitis  media  and  meningitis  with  the  bacillus  lactis  aerogenes  in 
the  pus  from  the  ears  and  meninges. 

Symptoms. — ^The  symptoms  of  meningitis  are  due  to  the  pres- 
ence of  actual  inflammation  rather  than  to  the  organism  caus- 
ing the  inflammation.  Hence  the  clinical  picture  is  practically  the 
same  in  all  varieties  of  the  nontuberculous  group.  The  pneumo- 
coccic  type  is,  however,  generally  more  violent  in  its  course  and 
is  almost  invariably  fatal;  whereas,  in  the  meningococcic  type, 
the  mortality  is  estimated  at  from  50  per  cent,  to  60  per  cent. 
The  pneumococcic  variety  is  often,  in  some  respects,  curiously 
like  the  infection  of  the  lungs  by  the  same  organism.  Herpes 
is  a  frequent  sign  in  both  diseases.  Preble  has  reported  a  case 
of  pneumococcic  meningitis  which  ran  a  severe  course  and  ended 
by  a  typical  crisis  with  eventual  recovery. 

The  different  types  of  meningitis  can  be  differentiated  dur- 
ing life  only  by  examination  of  the  spinal  fluid.  It  is  of  practical 
importance  to  determine  the  type,  as  the  meningococcic  cases 
should  be  reported  and  isolated.  Whether  or  not  infections  by 
the  pneumococcus,  either  of  the  lungs  or  meninges,  should  be 
isolated  is  still  a  mooted  point.  It  is  our  practice  at  the  Presby- 
terian and  Cook  County  Hospitals  to  put  in  a  room  by  themselves 
our  children  with  pneumonia,  and,  I  believe,  the  practice  is  a 
good  one. 

If  treatment  of  cases  of  meningitis  by  injections  of  the  homol- 
ogous organism,  the  dosage  based  on  the  opsonic  index,  proves  to 
be  of  value,  lumbar  puncture  will  become  imperative  in  all  cases, 
both  to  determine  the  type  of  organism  present  and  to  prepare 
the  proper  vaccine. 

Conclusions. — Meningitis  in  early  life  is  caused  by  a  great 
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variety  of  microorganisms,  chief  among  which  in  frequency  are 
the  "diplococcus  intracellularis  meningitidis,"  or  meningococcus 
of  Weichselbaum,  and  the  pneumococcus  of  Fraenkel. 

A  large  proportion  of  cases,  especially  in  epidemics,  is  due 
to  the  meningococcus.  A  considerable  number  of  cases,  however, 
is  due  to  the  pneumococcus,  variously  estimated  at  from  ii  per 
cent,  to  22  per  cent,  in  epidemics  and  higher  in  sporadic  cases. 
Mixed  infections  are  infrequent. 

The  meningococcus  is  very  widespread  in  its  distribution  in 
the  body.  It  gains  access  to  the  system  through  the  nose  and 
throat.  It  produces  a  true  meningococcus  septicemia,  or  "menin- 
gococcemia." 

The  meningococcus  is  found  in  the  nose  and  throat  of  healthy 
individuals  living  in  close  contact  with  meningitic  cases  of  this 
type.  Such  individuals  should  be  isolated,  as  by  their  presence 
abroad  they  help  spread  the  disease. 

The  type  of  meningitis  cannot  be  determined  from  the  clin-- 
ical  picture.  This  can  be  done  only  by  lumbar  puncture.  The 
prognosis  in  the  pneumococcic  variety  is  more  unfavorable  than 
in  other  types. 

Meningitis  due  to  almost  all  the  known  pathogenic  bacteria 
does  occur,  but  is  infrequent.  As  the  meningococcic  is  the  only 
type  which  is  really  contagious,  the  throat  and  nose  and  also  the 
spinal  fluid  of  all  cases  should  be  examined  to  determine  the 
variety  present  in  order  to  protect  the  community.  The  menin- 
gococcic cases  certainly  should  be  quarantined,  possibly  also  the 
pneumococcic. 

I  wish  to  express  to  my  colleagues  at  the  Cook  County  and 
Presbyterian  Hospitals  my  thanks  for  their  courtesy  in  allowing 
me  to  study  the  cases  in  their  services.  I  am  also  under  great 
obligations  to  Dr.  Alec  C.  Soper,  instructor  in  pediatrics  at  Rush 
Medical  College,  for  much  valuable  help  in  the  review  of  the 
literature. 

4^0  North  State  Street. 
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GRIP  MENINGITIS. 

BY  SAMUEL  S.  ADAMS,   M.D., 
Washington,  D.  C. 

At  6  P.M.,  January  i,  1907,  I  was  summoned  to  see  E.  S.  M., 
male,  white,  five  years  old,  American,  because  he  "had  bitten  off 
the  bulb  of  a  thermometer."  It  was  noticed  by  his  nurse,  a  com- 
petent French  woman,  that  he  ate  very  little  luncheon,  but  he  was 
taken  in  his  pony  cart  to  the  Zoo.  Here  he  took  no  interest  in 
the  animals,  but  seemed  to  be  unusually  quiet.  Upon  reaching 
home  af  5  p.m.,  he  seemed  "drowsy  and  feverish,"  so  his  nurse 
attempted  to  take  his  temperature  under  his  tongue,  as  she  had 
frequently  done,  when  his  jaw  quivered  and  he  bit  the  ther- 
mometer. The  pieces  of  the  thermometer  were  fitted  and  the 
parents  were  assured  that  he  had  swallowed  neither  glass  nor 
mercury.  As  he  seemed  very  drowsy  and  hot  I  took  the  rectal 
temperature,  which  was  106.4°  F.  His  mother  expressed  the  be- 
lief that  he  had  an  attack  of  indigestion,  such  as  he  had  had 
many  times,  and  I  concurred  in  this  opinion,  as  there  was  no  evi- 
dence of  organic  disease.  I  gave  him  a  tablespoonful  of  sodium 
bicarbonate  in  a  quart  of  warm  water  by  rectum,  which  he  re- 
tained for  more  than  an  hour ;  it  was  then  passed  and  was  slight- 
ly colored  by  fecal  matter.  He  was  also  given  a  bath  at  100° F.  for 
ten  minutes.  At  midnight  his  condition  had  not  improved,  and 
the  treatment  was  repeated,  but  without  effect  upon  the  tem- 
perature or  bowels.  He  was  also  given  calomel,  gr.  j.,  resorcin, 
grs.  ij.,  in  ten  divided  doses. 

January  2nd,  a.m. — He  had  been  vigorously  treated  by  baths 
during  the  night,  but  his  condition  had  changed  only  slightly. 
Temperature  was  106°,  pulse  140,  respiration  36.  Considering 
the  high  temperature,  his  intelligence  was  good  and  he  begged  for 
his  breakfast.  The  idea  of  indigestion  was  now  dispelled  and  I 
excluded  cerebral,  cardiac,  pulmonary,  gastroenteric  and  urinary 
diseases,  and  expressed  the  belief  that  the  child  had  a  severe  at- 
tack of  grip,  with  such  cerebral  manifestations  as  are  usual  with 
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hyperpyrexia.  After  impressing  upon  the  parents  the  gravity  of 
the  condition,  attention  was  directed  to  controlhng  the  tempera- 
ture by  ice  cap  and  sponge  baths,  to  feeding  and  to  the  adminis- 
tration of  a  mild  febrifuge.  The  temperature  gradually  sub- 
sided during  the  day  and  had  fallen  to  101°  by  10  p.m.  He  had 
been  restless  and  gritting  his  teeth,  and  showed  only  slight  im- 
provement mentally.     His  urine  was  found  to  be  normal. 

January  3rd,  a.m. — Had  a  very  restless  night.  Had  several 
dark  stools.  Was  sponged  every  two  hours.  Complained  of 
headache  and  of  being  tired.  Temperature  reached  maximum  of 
105.2°  during  day.  Restless,  gritting  teeth;  pain  in  back  of 
neck;   cried  out  when  moved;  headache  and  talked  to  himself. 

Dr.  W.  D.  Booker  in  consultation  at  5  p.m. — He  confirmed 
diagnosis  of  grip.  He  also  attributed  cerebral  symptoms  to  high 
temperature. 

January  4th,  a.m. — Condition  unchanged.  During  day  tem- 
perature at  lower  range,  but  nervous  symptoms  unchanged.  At 
midnight  he  seemed  more  comfortable. 

January  5th,  a.m. — Two  chills  last  night,  one  at  one  and  the 
other  at  three;  temperature  reached  105°.  A  third  chill  at 
5  a.m.  Sleep  restless,  talked  in  sleep.  Constantly  complained  of 
being  cold.  Answered  questions  intelligently  and  politely.  At 
noon  had  a  chill.  3  p.m. — Dr.  W.  S.  Thayer  in  consultation.  He 
also  agreed  with  the  diagnosis  and  the  treatment.  During  the 
past  twenty-four  hours  the  child  had  been  given  2  grains  of 
quinin  every  three  hours,  and,  as  there  was  a  remission  in  the 
temperature,  it  was  thought  best  to  continue  it.  Early  in  the 
afternoon  Dr.  E.  B.  Behrend  examined  the  blood  and  reported  as 
follows : — 

January  5,  1907. 

Red  blood  cells 4,250,000 

Leukocytes   10,800 

Hemoglobin   90% 

Color  index 1.05 

Differential  count: — 

Polymorphonuclears 88% 

Small  lymphocytes 10% 

Large  lymphocytes 2% 
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Stained  specimen  showed  nothing  of  pathological  importance. 
Malarial  parasites  absent.  Attention  having  been  called  to  a 
slight  earache  which  the  child  had  for  a  few  minutes  several  days 
prior  to  his  illness,  I  asked  Dr.  Joseph  H.  Bryan  to  meet  me  at  6 
P.M.  He  found  the  left  drum  normal  and  a  slight  redness  of  the 
right,  but  expressed  the  positive  opinion  that  there  was  neither 
middle  ear  nor  mastoid  disease,  nor  did  he  believe  the  ear  had 
anything  to  do  with  the  condition.  However,  he  suggested  hav- 
ing the  ear  irrigated  frequently  with  a  warm  normal  salt  solution, 
which  was  done. 

January  6th,  a.m. — Slept  quietly  about  ten  minutes  at  a  time. 
Three  chills  during  the  night,  temperature  reaching  at  one  time 
105.4°.  As  yet  no  positive  symptom  of  meningitis  had  developed. 
There  had  been  no  muscular  twitchings  and  the  pain  in  the  neck 
had  abated.  He  answered  questions,  seemed  to  know  different 
persons,  but  was  excited  and  talkative. 

Noon. — In  consultation,  Drs.  "W.  S.  Thayer,  Joseph  H.  Bryan 
and  W.  H.  Wilmer.  Dr.  Thayer  called  attention  to  the  beginning 
of  Kernig's  sign,  but  an  absence  of  every  other  symptom  indica- 
tive of  meningitis.  Dr.  Bryan  pronounced  the  ear  better  and  re- 
assured us  that  it  was  not  causing  the  trouble.  Dr.  Wilmer  said 
the  eyes  were  normal  and  presented  no  evidence  of  brain  disease. 
There  was  noticed  an  exaggeration  of  a  congenital  internal  squint 
of  the  left  eye. 

The  consultation  confirmed  the  diagnosis  that  had  been  made 
the  second  day  of  the  illness. 

P.M. — Two  chills  during  the  afternoon  and  very  restless. 

January  7th,  a.m. — There  was  but  little  change  in  his  condi- 
tion. He  became  so  restless  and  noisy  during  the  night  that  Dr. 
Grasty,  who  was  watching  him,  ordered  morphine  sulphate 
gr.  Vio>  hypodermatically,  which  quieted  him  for  several  hours. 

In  consultation,  Drs.  Thayer,  Bryan  and  Wilmer.  Nothing 
more  positive  determined.  Kernig's  sign  a  Httle  more  marked, 
but  no  other  manifestation  of  meningitis.  Stupor  more  marked 
and  nothing  intelligent  spoken,  nor  did  he  recognize  anyone,  and 
there  was  some  doubt  about  his  seeing  objects,  although  occasion- 
ally his  eyes  followed  the  candle.  Defecation  and  urination  in- 
voluntary. 

January  8th,  a.m. — Condition  worse.    Two  chills. 

Noon. — In   consultation,    Drs.    Thayer,    Bryan   and    Wilmer. 
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Symptoms  of  meningitis  were  now  present,  such  as  marked  Ker- 
nig's  sign,  ankle  clonus,  retracted  head,  congestion  of  the  fundus 
of  the  eye,  and  coma.  It  was  now  agreed  that  it  would  be  proper 
to  do  lumbar  puncture,  so  at  4:30  p.m.,  with  the  assistance  of 
Drs.  Behrend  and  Prentiss  Willson,  I  drew  off  two  ounces  of 
cerebrospinal  fluid,  which  was  examined  by  Dr.  Behrend,  as  fol- 
lows : — 

Two  ounces  of  fluid  were  obtained  from  the  spinal  cord  by 
lumbar  puncture.  This  was  quite  turbid,  and  there  was  an  im- 
mediate deposit  of  thick  viscid  pus.  A  smear  made  from  the  pus 
contained  a  large  number  of  small  delicate  bacilli  which  were  part- 
ly free  and  partly  enclosed  within  the  leukocytes.  As  many  as 
eight  or  ten  were  found  in  some  of  the  cells.  The  free  bacilli 
were  single,  arranged  in  short  chains,  end  to  end,  the  smallest 
appearing  as  diplococci,  so  that  the  first  impression  was  that  we 
were  dealing  with  a  mixed  infection.  This  appearance  of  diplo- 
cocci was  due  to  the  selective  or  polar  staining  of  the  organism. 

The  ordinary  laboratory  media,  including  human  blood  agar, 
were  inoculated  with  the  pus.  There  was  no  development  after 
forty-eight  hours  on  any  except  the  blood  serum  and  human  blood 
agar. 

On  blood  serum  there  were  fine  glistening  pin-point  and  col- 
orless drops.  On  the  blood  agar  there  were  fine  glistening  dot- 
like points  larger  than  on  the  blood  serum,  discrete  and  translu- 
cent. Here  and  there  were  a  few  areas  where  the  colonies  became 
conflueat.  Under  the  low  power  they  were  round  with  sharp 
outline,  glass  clear  and  not  granular.  Subcultures  from  the  blood 
serum  and  blood  agar  failed  to  grow.  Cultures  made  from  the 
spinal  fluid  forty-eight  hours  after  removal  failed  to  develop. 
Smears  made  from  the  cultures  showed  the  presence  of  many 
small  rods  about  one-quarter  the  size  of  a  red  blood  corpuscle. 
There  were  also  a  number  of  quite  large  bacilli,  much  larger  than 
the  size  usually  attributed  to  the  grip  bacillus,  frequently  slightly 
curved,  with  a  tendency  to  polar  staining.  The  organism  did  not 
take  Gram's  stain.  The  bacilli  were  not  motile,  and  grew  only  at 
the  temperature  of  37°  Centigrade. 

A  careful  consideration  of  the  cultural  and  staining  qualities 
of  this  organism  leads  to  the  conclusion  that  we  are  dealing  with 
the  bacillus  of  influenza.  The  diplococcus-like  forms  and  the 
rather  long  rods  found  now  and  then  are  not  quite  in  accordance 
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with  the  typical  description,  but  have  been  noted  by  other  ob- 
servers (Mallory  and  Wright).  With  this  exception,  it  corre- 
sponds with  everything  that  is  known  of  Pfeiffer's  bacillus. 

(Signed)  Edwin  B.  Behrend. 

In  two  or  three  hours  after  the  removal  of  the  fluid  there  was 
a  perceptible  improvement  in  the  child's  condition.  He  recog- 
nized the  voices  of  his  brother  and  sister,  took  his  treatment  with 
less  agitation  and  his  temperature  fell  3°.  This  abatement  en- 
couraged those  about  the  bedside,  but  it  was  explained  that  it 
would  probably  not  last  long. 

January  9th,  a.m. — As  had  been  predicted,  he  became  worse 
during  the  night,  had  a  severe  chill  which  lasted  half  an  hour  and 
the  temperature  rose  to  106.2°.  By  noon  he  was  so  much  worse 
that  I  yielded  to  the  entreaties  of  his  mother,  and,  with  the  same 
assistance,  drew  off  one  ounce  of  cerebrospinal  fluid.  This  pro- 
cedure was  not  well  borne,  and' he  collapsed. 

6  P.M. — In  consultation,  Drs.  Thayer,  Bryan,  Wilmer,  Beh- 
rend and  C.  C.  Marbury.  The  child  was  now  considered  to  bew 
extremis,  but  Drs.  Behrend,  Willson  and  I  thought  the  bad  symp- 
toms might  be  attributed  to  the  lumbar  puncture.  The  consulta- 
tion was  dissolved. 

January  loth. — Slight  improvement  this  morning  and  became 
much  brighter  last  night.  When  drops  were  put  in  his  eyes  he 
felt  in  his  pa  jama  pocket  for  his  handkerchief  and  then  wiped  his 
eyes  with  his  hand.  During  the  afternoon  he  had  a  chill,  lasting 
one  and  one-quarter  hours,  the  temperature  being  105.2°. 

January  nth. — Had  a  fair  night,  but  his  respirations  in- 
creased this  morning.  During  the  day  he  was  kept  alive  by  free 
stimulation,  and  by  hypodermoclysis  and  rectal  injection  of  salt 
solution. 

Death  came  at  9  p.m. 

Throughout  the  attack  the  nourishment  was  kept  up  by  liquid 
food,  and  stimulation  was  withheld  until  the  last  few  days  of  life. 

For  the  last  six  days  of  the  illness  a  physician  was  in  the  house 
day  and  night,  so  that  every  change  was  observed  and  intelligently 
treated. 

The  reasons  for  making  the  diagnosis  of  grip  after  the  first 
twelve  hours  were  : — 

I.     Other  members  of  the  family  were  recovering  from  it. 
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2.  The  patient  had  had  a  slight  attack  a  week  or  so  prior  ta 
this  illness. 

3.  Other  conditions  which  might  have  produced  similar 
symptoms  were  excluded. 

4.  The  course  showed  profound  toxemia. 

I  am  indebted  to  Dr.  Prentiss  Willson,  of  this  city,  for  exam- 
ining the  literature  of  this  subject  and  tabulating  the  published 
cases. 

That  meningitis  has  been  recognized  clinically  as  an  occa- 
sional complication  of  influenza,  especially  since  the  pandemic  of 
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TEMPERATURE    CHART  :    CASE    OF    GRIP    MENINGITIS. 

1889-90,  no  one  will  deny,  but  in  only  a  few  cases  was  the  diag- 
nosis based  upon  bacteriological  findings.  In  this  paper  only  such 
cases  as  were  confirmed  by  finding  the  microorganism  in  the 
cerebrospinal  fluid  or  in  the  scrapings  from  the  meninges  are 
tabulated.  As  Pfeiffer  described  the  organism  which  bears  his 
name,  and  which  is  now  accepted  as  the  cause  of  influenza,  in 
1892,  it  is  evident  the  diagnosis  of  influenzal  meningitis  could  not 
have  been  made  with  certainty  prior  to  this  time. 

In  1902  Ghon^  reported  2  cases  of  meningitis  caused  by 
Pfeiflfer's  bacillus  and  also  reviewed  the  cases  already  reported. 
He  found  27  published  cases,  but  in  only  10  was  the  bacteriologi- 
cal evidence  sufficient  to  warrant  a  positive  diagnosis. 

The  first  case  was  reported  by  Hogerstedt,^  in  1895,  that  of  a 
man,  aged  fifty-one.  There  was  no  lumbar  puncture.  Cultures 
taken  from  the  meningeal  exudate  at  the  necropsy  contained 
Pfeiflfer's  bacillus,  associated  with  other  organisms  not  specifi- 
cally described. 
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Pfuhl,^  in  1897,  reported  a  case  in  which  the  diagnosis  was  ac- 
cepted by  Ghon.  Male,  twenty-two  years  of  age,  upon  whom 
lumbar  puncture  was  performed.  Cultures  made  from  the  ex- 
udate taken  after  death  showed  the  Pfeiffer  bacillus  associated 
with  the  pneumococcus  and  the  streptococcus.  Haedke*  was  the 
first  to  demonstrate  that  Pfeififer's  bacillus  alone  could  cause 
meningitis.  Lumbiar  puncture  was  made  on  a  youth,  aged  eigh- 
teen, who  had  been  ill  five  days.  The  operation  was  performed 
twice,  but  no  organism  grew  on  the  culture,  probably  because 
blood  agar  was  not  used.  Subsequently,  cultures  obtained  on 
blood  agar  from  the  meningeal  exudate  showed  Pfeififer's  bacilli. 
Cocci  were  also  present,  but  were  attributed  to  postmortem  in- 
fection. In  1898  FraenkeP  reported  2  cases  in  which  the  Pfeiflfer 
bacillus  was  the  only  organism  found.  Lumbar  puncture  was  not 
done,  the  diagnosis  being  made  by  cultures  from  the  meningeal 
exudate.  The  first  case  was  made  in  a  male  infant  ten  weeks  old, 
and  the  second,  also  a  male,  aged  nine  months.  The  duration  of 
the  disease  was  in  each  case  a  month. 

In  1899  Slawyk®  performed  lumbar  puncture  twice  upon  a  boy 
aged  seven  months.  In  this  case  Pfeiflfer  himself  found  the  bacil- 
lus in  pure  culture.  Duration  of  illness,  fifteen  days.  Meunier's^ 
case,  a  girl  aged  sixteen  months,  terminated  fatally  after  an  ill- 
ness of  eleven  days.  There  was  no  lumbar  puncture,  but  Pfeif- 
fer's  bacillus  was  found  in  pure  culture  from  meningeal  exudate, 
from  a  focus  of  pneumonia  and  from  the  pleural  surface. 

In  Peucker's^  case,  a  girl,  aged  five  months,  there  was  no  lum- 
bar puncture,  but  Pfeififer's  bacillus  and  a  staphylococcus  were  ob- 
tained from  cultures  of  the  meningeal  exudate. 

Langer's"  case,  a  boy,  aged  nine  years,  recovered  after  an  ill- 
ness of  twenty-seven  days.  Lumbar  puncture  was  done  and 
Pfeififer's  bacillus  gfrown  in  pure  culture. 

Trailescu's^"  case,  a  girl,  aged  six  months,  died  after  an  illness 
of  ten  days.  The  fluid  drawn  by  lumbar  puncture  showed  Pfeif- 
fer's  bacillus  in  pure  culture. 

After  reviewing  the  cases  given  above,  Ghon^^  reported  2 
cases.  The  first  was  a  man,  aged  thirty-three.  The  meningeal 
exudate  showed  the  Pfeiffer  bacillus  and  a  streptococcus.  In  the 
second  case,  a  boy,  aged  eight  months,  lumbar  puncture  was  per- 
formed once  and  Pfeififer's  bacillus  was  found  in  pure  culture. 
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The  child  died  in  ten  days  and  the  same  organism  was  found  in  a 
focus  of  pneumonia. 

In  1897  Testevin^-  reported  the  following  case,  which  Ghon 
overlooked: — A  man,  aged  twenty-three,  who  had  Pott's  disease, 
developed  meningitis  and  the  cerebrospinal  fluid,  obtained  by  lum- 
bar puncture,  showed  the  Pfeiflfer  bacillus  in  pure  culture.  He 
lived  six  days. 

To  Testevin  would  seem  to  belong  the  credit  of  having  first 
demonstrated  the  presence  of  the  Pfeiffer  bacillus  in  the  cerebro- 
spinal fluid,  taken  by  lumbar  puncture  from  a  case  of  meningitis. 

Hunter  and  Nuttall,^^  in  1901,  in  a  paper  detailing  the  bac- 
teriological findings  in  the  cerebrospinal  fluid,  obtained  by  lumbar 
puncture  from  9  cases  of  meningitis,  found  the  Pfeiffer  bacillus 
in  3.  In  all  of  the  9  cases  intra  and  extra  cellular  diplococci  were 
found.  In  the  second  and  fourth  cases  there  was  also  present  an 
organism,  which  they  considered  the  influenza  bacillus;  also  in 
the  eighth  case  the  same  germ  and  a  large  capsulated  bacillus 
were  associated  with  the  diplococcus.  All  were  boys,  aged  re- 
spectively three  years,  four  months,  and  one  year. 

In  1902,  in  addition  to  the  cases  reported  by  Ghon,  two  re- 
ports valuable  to  the  literature  of  this  subject  were  made  by 
Simon^*  and  Dubois^^.  Simon's  case  was  ,a  boy,  aged  seven 
months,  upon  whom  lumbar  puncture  was  performed  four  times, 
and  Pfeiffer's  bacillus  found  in  pure  culture.  The  child  lived 
about  six  days.  An  interesting  account  of  the  bacteriological  and 
postmortem  examinations  of  this  case  is  given  in  detail. 

Dubois's^"  thesis  is  probably  the  best  consideration  of  the  sub- 
ject. He  translates  into  French  the  cases  reported  by  Haedke, 
Fraenkel,  Slawyk,  Langer,  Trailescu  and  by  Ghon,  in  which  the 
organism  was  present  in  pure  culture,  and  a  full  quotation  of  the 
cases  originally  reported  in  French  by  Testevin,  Meunier  and 
Simon.  Dubois's  case  was  a  boy,  aged  four  months,  the  duration 
of  the  disease  being  fifteen  days.  The  cerebrospinal  fluid,  ob- 
tained by  lumbar  puncture,  showed  the  Pfeiffer  bacillus  in  pure 
culture.    The  child  died. 

Hecht,^'  in  1903,  reported  a  case  in  a  boy  aged  two  years. 
Lumbar  puncture  was  performed  twice  and  the  diagnosis  estab- 
lished by  this  means,  but  the  influenza  bacillus  was  not  found  in 
pure  culture.    Duration  of  illness,  ten  days. 
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In  1903  Mya  reported  4  cases.  In  his  first  communication" 
3  cases  were  presented.  The  first  was  a  girl,  aged  eight  months, 
who,  when  first  brought  to  the  cHnic,  had  an  area  of  bronchial 
breathing  at  the  base  of  the  left  lung,  in  addition  to  meningeal 
symptoms.  Three  lumbar  punctures  were  made  and  the  fluid 
withdrawn  showed  the  influenza  bacillus  in  pure  culture.  Dura- 
tion of  illness,  twelve  days.    Death. 

The  second  case  was  a  boy,  aged  one  year,  who  had  been 
transferred  from  the  surgical  ward  upon  the  development  of 
meningeal  symptoms.  He  had  a  suppurating  arthritis  of  the  right 
shoulder  joint.  Lumbar  puncture  was  made  once  and  the  fluid 
showed  the  bacillus  of  Pfeiffer  in  pure  culture.  Death  five  days 
after  the  first  evidences  of  meningitis. 

The  third  case  was  seen  in  consultation.  A  boy,  aged  nine 
months,  was  taken  with  meningitis  about  the  middle  of  June.  He 
also  had  a  bronchopneumonia  at  the  left  base,  a  corneal  ulcer,  a 
suppurating  otitis  of  the  left  ear,  and  left  facial  paralysis  which 
antedated  the  otitis  by  more  than  two  weeks.  The  fever  subsided 
about  the  first  of  August,  but  emaciation  progressed  until  the  mid- 
dle of  September,  when  he  was  reduced  to  profound  cachexia. 
He  gradually  improved  after  this,  although  left  facial  paralysis 
and  partial  right  hemiplegia  were  present.  Three  lumbar  punc- 
tures were  made  and  a  total  of  105  c.c.  of  fluid  was  withdrawn. 
The  Pfeiffer  bacillus  in  pure  culture  was  found. 

In  his  second  contribution,^^  also  made  in  1903,  Mya  reports 
the  case  of  a  boy,  aged  one  year,  who  was  first  brought  to  his 
clinic  for  a  fall  which  caused  a  hematoma  of  the  scalp,  in  the 
right  occipito-parietal  region.  Fracture  was  not  detected,  and, 
there  being  no  nervous  symptoms,  the  child  was  sent  home.  He 
was  brought  back  in  about  two  weeks,  with  bronchopneumonia 
associated  with  meningeal  symptoms.  There  was  also  suppura- 
tion of  the  hematoma.  Lumbar  punctures  and  also  punctures  of  the 
pneumonic  area  and  the  hematoma  were  made.  The  fluids  from 
the  three  localities  showed  the  Pfeiffer  bacillus  in  pure  culture. 
The  child  died  and  a  lineal  fracture  in  the  right  occipito-parietal 
region  was  found.  Mya  expresses  the  opinion  that  the  primary 
focus  of  infection  in  this  case  was  the  lung,  a  secondary  infec- 
tion of  the  pre-existing  hematoma,  and  then  of  the  meninges  tak- 
ing place.  In  concluding  the  paper  the  author  expresses  the  opin- 
ion that  Pfeiffer's  bacillus  is  as  much  of  a  factor  in  the  production 
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of  cerebrospinal  meningitis  as  the  diplococcus  or  pneumococcus, 
especially  in  infants. 

In  1904  Bertini"-"  reported  2  cases,  seen  in  the  service  of  Pro- 
fessor Concetti,  of  the  Royal  University,  at  Rome.  The  first  case 
was  a  boy,  aged  eleven  months,  who  entered  the  clinic,  the  fourth 
of  the  month,  with  a  history  of  an  attack  of  grip.  He  now  had 
a  mild  bronchopneumonia.  The  following  day  meningeal  symp- 
toms developed,  and  he  died  on  the  7th.  Lumbar  puncture  was 
done  once  and  the  fluid  showed  the  Pfeiffer  bacillus  in  pure  cul- 
ture. Autopsy  revealed  a  confluent  bronchopneumonia  and  a  bi- 
lateral exudate,  and  the  meningeal  lesion. 

The  second  case  was  in  a  boy,  aged  six  years,  which  termi- 
nated fatally  in  ten  days.  Lumbar  puncture  demonstrated  the 
presence  of  the  Pfeiffer  bacillus,  but  not  in  pure  culture.  Autopsy 
revealed  a  slight  bronchopneumonia. 

In  the  same  year  Jundell-^  also  reported  2  cases.  The  first 
case,  a  girl,  aged  eight  months,  terminated  fatally  in  twenty-two 
days.  The  fluid  drawn  by  lumbar  puncture  showed  the  Pfeiffer 
bacillus  in  pure  culture. 

The  second  case,  aged  eighteen  months,  ended  fatally  in  six- 
teen days.  Lumbar  puncture  was  not  performed,  but  the  influ- 
enza bacillus  was  found  in  the  meningeal  exudate  obtained  at  the 
necropsy. 

Thomesco  and  Gracaski^^  reported  a  most  interesting  case  in 
1904.  A  child,  aged  seven  years,  recovered  in  ten  days.  The 
fluid  obtained  by  lumbar  puncture  showed  the  Pfeiffer  bacillus. 
Unfortunately,  the  original  article  could  not  be  consulted,  the 
publication  not  being  in  the  Surgeon-General's  Library  at  Wash- 
ington, D.  C.  The  facts  are,  however,  taken  from  an  abstract 
published  in  a  French  journal. 

In  1904  Chekhovich^''  reported  a  case  in  which  the  diagnosis 
was  made  upon  clinical  evidence,  as  neither  lumbar  puncture  nor 
autopsy  was  made. 

In  1905  Ihara^*  published  an  article,  but  it  was  impossible  to 
find  anyone  who  could  translate  it  into  English.  From  what 
could  be  gathered  from  the  translation  by  a  Japanese  dental  stu- 
dent the  article  is  simply  a  translation  of  published  cases. 

The  last  case  found  in  the  literature  was  reported  by  Douglas" 
in  1907.  A  girl,  aged  ten  months,  died  after  an  illness  of  eight 
days.    The  Pfeiffer  bacillus  was  found  in  pure  culture  in  the  fluid 
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removed  by  lumbar  puncture  and  in  the  meningeal  exudate  ob- 
tained at  the  necropsy. 

Below  is  a  tabulated  statement  of  the  cases  in  which  the  Pfeif- 
fer  bacillus  was  found  in  pure  culture : — 


MENINGITIS    DUE    TO    PFEIFFEK'S    BACILLUS    IN    PUEE    CULTURE. 


AGB 

SEX 

DURATION 

BEBULT 

LUMBAK  PUNCTDKE 

AUTHOB 

DATB 

1 

18  years 

Mai* 

5  days 

Death 

Twice 

Uaedk* 

1897 

2 

23  years 

" 

6  days 

'• 

Once 

Testevin 

1897 

3 

10  weeks 
9  months 
9  months 

^, 

1  month 
1  month 
15  days 

''I 

Fraenkel 
Fraenkel 
Slawyk 

1898 

4 

1898 

5 

Twice 

1899 

6 

16  months 

Female 

11  days 

«« 

Meunier 

1900 

7 

9  years 

Male 

27  days 

Recovery 

Once 

Langer 

1901 

8 

6  months 

Femal* 

10  days 

Death 

Once 

Trailescu 

1901 

9 

8  months 

Male 

10  days 

" 

Once 

Ghon 

1902 

10 

7  months 

6  weeks 

■• 

4  times 

Simon 

1902 

11 

4  months 

" 

15  days 

<< 

Once 

Dubois 

1902 

12 

8  months 

Female 

12  days 

" 

3  times 

Mya 

1903 

13 

1  year 

Male 

3  days 

" 

Once 

Mya 

1903 

14 

9  months 

" 

6  weeks 

Recovery 

3  times 

Mya 

1903 

15 

1  year 

" 

? 

Death 

Once 

Mya 

1903 

16 

8  months 

Female 

20  days 

" 

Once 

Jundell 

1904 

17 

18  months 

•> 

16  days 

>< 

Jundell 

1904 

18 

11  months 

Male 

4  days 

" 

Once 

Bertini 

1904 

19 

7  years 

** 

10  days 

Recovery 

Done 

Thomesco 
and  Gracaski 

1904 

20 

10  months 

Female 

8  days 

Death 

Once 

Douglas 

1907 

21 

5  years 

Male 

12  days 

" 

Twice 

Adams 

1907 

It  will  be  seen  that  19  of  the  21  reported  cases  were  in  chil- 
dren, of  whom  16  died.  Lumbar  puncture  was  performed  during 
life  in  17  cases  and  the  diagnosis  was  definitely  determined  by 
finding  the  bacillus  in  pure  culture. 

In  conclusion,  it  may  be  stated  that  my  case  is  the  first  case 
of  grip  meningitis  reported  by  an  American  in  which  the  diag- 
nosis has  been  confirmed  by  finding  the  Pfeififer  bacillus  in  pure 
culture  in  the  cerebrospinal  fluid  removed  by  lumbar  puncture 
during  the  life  of  the  patient. 

I  Dupont  Circle. 
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DISCUSSION  OF  THE  PAPERS  OF  DRS.  CHURCHILL 
AND   ADAMS. 

Dr.  Fitz,  Boston. — This  report  is  a  very  important  contribu- 
tion to  our  knowledge  of  the  subject.  We  are  seeking  for  a  pos- 
sible bacteriological  cause,  and  it  is  in  line  with  what  we  may 
hope  to  find — a  definite  cause  in  an  individual  case.  Perhaps  now 
some  one  will  be  able  to  contribute  a  cure  so  that  these  cases  will 
not  turn  out  so  unfortunately  as  most  of  them  do. 

Dr.  Henry  Koplik. — I  have  had  one  case  similar  to  that  of 
Dr.  Adams's,  of  meningitis  due  to  the  influenza  bacillus.* 

Dr.  L.  E.  La  Fetra. — In  regard  to  Dr.  Churchill's  paper, 
oftentimes  more  than  one  germ  is  present  in  these  cases  of  menin- 
gitis. I  had  a  case  of  tuberculous  meningitis  which  had  finally 
a  terminal  infection  by  the  pneumococcus.  Tubercle  bacilli  were 
found  by  lumbar  puncture  and  at  autopsy;  after  the  child  had  had 
some  acute  symptoms,  death  resulted,  and  at  the  necropsy  the 
pus  from  the  meninges  showed  pneumococci. 

In  regard  to  Dr.  Adams's  case,  this  spring,  in  consultation 
with  Dr.  Fielder,  I  saw  a  patient  who  had  had  cough,  fever  and 


•  Dr.   Heiman's  article  on   Influenza,  New    York  State  Medical  Journal,  April, 
1907. 
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prostration  with  comparatively  high  temperature,  and  in  addition 
swelling  of  the  metacarpo-phalangeal  joints  of  the  right  hand. 
Later  the  left  wrist  became  swollen,  and  then  the  right  hip 
and  one  of  the  vertebral  joints.  The  child  was  sick  for 
twelve  days  and  died  with  no  definite  symptoms  of  menin- 
gitis. We  had  agreed  upon  the  diagnosis  of  grip,  but  no 
lumbar  puncture  had  been  made  and  no  withdrawal  of  joint 
fluid.  But  a  very  careful  necropsy  was  made  by  Dr.  Welch, 
of  the  Cornell  Laboratory,  and  from  all  these  joints,  five  in  num- 
ber, was  obtained  a  pure  culture  of  the  influenza  bacillus,  ab- 
solutely no  other  organism  being  present.  At  the  necropsy,  ex- 
amination of  the  brain  was  made,  and  from  the  sulci  was  ob- 
tained pus  of  similar  character  to  that  found  in  the  joints. 
Moreover,  the  germs  found  by  careful  culture  were  also  only 
those  of  influenza.  This  baby  had  had  simply  signs  of  great 
prostration;  no  signs  of  meningitis  at  all.  It  may  be  that  the 
baby  had  meningitis  from  the  beginning,  but  it  was  a  most  strik- 
ing case  of  influenza  bacillus  septicemia  with  terminal  meningitis. 

Dr.  Morse. — In  Dr.  Churchill's  case  of  pneumonia,  was  the 
pneumonia  proved  to  be  due  to  the'pneumococcus,  and,  if  not,  why 
might  it  not  have  been  due  to  the  meningococcus  ? 

I  am  not  convinced  of  the  necessity  of  isolating  patients  with 
cerebrospinal  meningitis,  because  it  seems  to  me  that  clinical  ex- 
perience shows  that  the  danger  of  contagion  must  be  very  slight. 
I  was  connected  with  the  Boston  City  Hospital  during  the  epi- 
demic of  1898,  and  for  several  years  afterward,  and  am  also  con- 
nected with  the  Children's  and  the  Infants'  Hospitals.  Cerebrospin- 
al meningitis  has  been  endemic  in  Boston  since  this  time,  and  it  is 
very  seldom  that  there  are  not  one  or  more  patients  suflfering 
from  this  disease  in  all  of  these  hospitals.  Although  they  are 
treated  in  the  open  wards,  no  doctor,  nurse  or  other  patient, 
with  the  exception  of  one  house  officer,  has  contracted  the  dis- 
ease during  this  time.  This  house  officer  was  taking  care  of  an 
especially  sick  patient  and  did  not  take  proper  precautions  to 
avoid  direct  infection.  Consequently,  I  cannot  believe  that  the 
danger  of  contagion  is  very  great. 

Dr.  Hamill. — I  should  like  to  refer  to  a  case  that  was  under 
my  care  several  years  ago  and  which  I  have  not  reported.  It 
was  one  of  tuberculous  meningitis  in  which  the  bacillus  was 
isolated  from  the  cerebrospinal  fluid,  and  which  finally  recovered 
(instances  of  recovery  from  tuberculous  meningitis  are  very  in- 
frequent), retaining  only  a  partial  right-sided  paralysis,  which  is 
gradually  improving. 

I  should  like  to  ask  Dr.  Churchill  whether  or  not  he  has  ob- 
served any  reference  in  the  literature  to  the  length  of  time  the 
meningococcus  remains  in  the  throats  of  those  exposed  to 
meningitis  ? 
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I  do  not  agree  with  Dr.  Morse's  views  regarding  the  isolation 
of  these  cases.  It  seems  to  me  that  the  very  reference  he  has 
made  to  the  one  case  which  developed  in  the  Boston  City  Hos- 
pital emphasizes  the  importance  of  isolation.  Furthermore,  we 
are  unable  to  definitely  determine  the  limitation  of  the  spread  of 
this  disease  through  the  medium  of  the  third  person.  It  seems 
to  me  that,  since  we  know  that  healthy  individuals  who  have  been 
exposed  to  meningitis  are  frequently  carrying  the  meningococcus 
about  in  their  mucous  membranes,  and  since  we  have  evidence 
to  show  that  the  organism  finds  its  lodgment  primarily  in  the 
nasopharynx  and  enters  the  system  from  there,  we  tread  on 
dangerous  ground  when  we  oppose  the  isolation  of  these  patients 
and  their  attendants.  There  is  always  the  possibility  that  those 
who  have  been  exposed  may  transmit  this  exceedingly  fatal  dis- 
ease to  others  more  susceptible  than  themselves. 

I  have  observed  the  mixed  infections  on  several  occasions.  A 
case  was  recently  admitted  to  the  hospital  as  a  meningococcic  in- 
fection. The  first  examination  of  the  spinal  fluid  showed  tubercle 
bacilli,  and  the  second  both  tubercle  bacilli  and  meningococci. 

Dr.  Jacobi. — It  will  be  about  time  to  isolate  75  per  cent,  of 
you  gentlemen  here  if  the  presence  of  pneumococci  or  diphtheria 
bacilli  or  tubercle  bacilli  is  to  be  a  cause  for  isolation.  We  may 
as  well  all  go  into  quarantine  at  once.  We  all  have  cocci  or 
bacilli  on  our  mucous  membranes.  I  should,  perhaps,  insist  upon 
the  isolation  of  those  persons  who  have  catarrh,  but  every  one 
else  should  go  free.  We  go  about,  and  every  tuberculous  patient 
goes  about,  and  those  who  at  home  are  attending  diphtheria  pa- 
tients go  about  without  danger  to  others.  We  cannot  destroy 
the  whole  social  fabric  in  this  way;  that  is  my  belief.  We  are 
full  of  bacteria,  and  it  is  impossible  to  isolate  every  one  who  has 
bacteria  in  the  throat. 

As  far  as  pneumococci  are  concerned,  a  pneumococcic  infec- 
tion is  often  very  violent,  and  looks  very  dangerous  from  the  be- 
ginning; it  will  frequently  invade  at  the  same  time  the  brain,  the 
lungs,  the  pleura  and  the  kidneys.  I  have  just  gotten  through 
with  such  a  case — a  boy  of  sixteen,  taken  with  violent  chills,  high 
temperature;  he  had  pneumococcic  infection  in  the  lungs  and 
pleura :  he  had  acute  nephritis  and  at  the  same  time  delirium, 
extending  over  five  days  and  nights.  He  is  getting  well.  Such 
cases  will  sometimes  run  a  very  rapid  course.  Dr.  La  Fetra  will 
remember  a  case  that  was  in  the  wards  when  he  was  associated 
with  me — a  case  that  was  sent  in  as  one  of  meningitis  with  violent 
convulsions,  but  we  found  very  rapid  respiration  and  decided  to 
wait :  there  were  convulsions  and  nephritis,  and  later  a  severe 
pneumonia  of  both  upper  lobes.  The  disease  ran  its  course  with 
high  fever  and  convulsions  lasting  two  days,  and  still  the  child 
got  well.    Elimination  may  be  as  good  in  these  cases  as  in  others, 
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provided  the  kidneys  were  not  diseased  before.  The  same  thing 
is  true  of  diphtheria,  in  which  the  attending  nephritis  and  albu- 
minuria may  run  their  course  in  a  few  days,  terminating,  as  far  as 
the  action  of  the  kidneys  is  concerned,  in  rapid  eHmination  and 
speedy  disappearance  of  albumin. 

Dr.  Churchill. — With  regard  to  Dr.  Morse's  suggestion 
that  the  pneumonia  might  have  been  due  to  the  meningococcus, 
it  is,  of  course,  possible. 

With  regard  to  Dr.  Hamill's  question  as  to  the  length  of  time 
that  the  meningococci  had  persisted  in  the  throats  or  noses,  I 
do  not  know.  Neither  can  I  find  any  instance  of  a  case  of  men- 
ingococcic  meningitis  developing  in  a  person  having  in  a  state 
of  health  these  germs  in  the  throat.  The  germs  have  been  found 
as  late  as  the  sixty-seventh  day  of  illness. 

As  to  isolation,  what  Dr.  Morse  says  about  clinical  experience 
is,  of  course,  perfectly  true  and  must  have  a  good  deal  of  weight. 
As  I  said  in  my  paper,  the  question  of  whether  we  should  isolate 
our  cases  of  pneumococcic  infections  is  still  a  mooted  one.  Per- 
sonally, I  think  it  better  to  keep  them  away  from  other  patients. 
Of  course,  we  can't  shut  up  everybody  who  has  a  germ  in  his 
throat,  as  Dr.  Jacobi  says.  As  regards  the  people  with  menin- 
gitis and  the  people  living  with  them,  however,  the  point  is  this : 
we  must  admit  that  a  certain  number  of  these  have  meningococci 
in  the  posterior  nares ;  furthermore,  we  must  admit  the  terrible 
ravages  of  this  disease ;  therefore,  I  think  we  should  take  every 
precaution  possible  to  prevent  its  spread.  I  always  ask  myself, 
"Would  you  allow  anybody  living  in  the  house  of  a  patient  with 
meningitis  to  come  into  your  house  and  play  with  your  child?" 
I  certainly  would  not. 

Dr.  Adams. — I  might  apologize  for  having  presented  this 
case,  but  Dr.  Thayer  telephoned  me  that  I  had  the  honor 
of  being  the  first  in  America  to  publish  such  a  case.  If 
Dr.  Koplik  has  had  such  a  case  and  has  not  reported  it,  I  am  not 
responsible.*  But  examination  of  the  literature  showed  these 
cases  as  the  only  ones  that  we  could  find  that  had  been  published. 
A  case  similar  to  that  reported  by  Dr.  La  Fetra  is  in  my  list.  I 
was  somewhat  dogmatic,  perhaps,  in  insisting  that  there  was 
nothing  there  but  grip.     I  stuck  to  that,  however,  until  the  very 


*  After  the  meeting,  Dr.  Koplik  wrote  to  me  tliat  Dr.  Heiman  liad  referred  to 
his  case  in  an  article  on  Influenza  in  Children,  published  In  the  New  York  State 
Journal  of  Medicine,  Vol.  7,  No.  IV.,  April,  1907,  thus:  "In  one  such  case  (i.e., 
meningitis  with  influenzal  origin)  in  Dr.  Koplik's  service  at  Mt.  Sinai  Hospital, 
influenza  bacilli  were  found  in  the  cerebrospinal  fluid."  It  is  not  usual  to  catalog 
such  references,  and  the  journal  had  not  appeared  at  the  Surgeon-General's  Library 
when  Dr.  Willson  examined  the  literature  for  me.  I  must,  therefore,  concede  to 
Dr.  Koplik  priority  in  the  publication  of  the  fact  that  he  had  found  the  Pfeiffer 
bacillus  in  the  fluid  obtained  by  lumbar  puncture  during  the  life  of  his  patient, 
but  still  believe  my  own  case  to  be  the  flrst  one  reported  by  an  American. 
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last,  when  lumbar  puncture  confirmed  that  diagnosis.  The 
meningeal  symptoms  were  very  late  in  developing.  At  one  time 
Dr.  Thayer  said  that  at  Johns  Hopkins  they  thought  they  had 
found  a  paratyphoid  bacillus,  but  I  received  no  further  report  as  to 
that.  Dr.  Carroll  and  Dr.  Rosenau  both  confirmed  the  opinion 
of  Dr.  Behrend.  The  fluid  Dr.  Thayer  took  to  Baltimore,  un- 
fortunately, remained  in  the  room  for  twenty-four  hours,  and  we 
could  not  be  sure  that  it  was  not  contaminated ;  but  Dr.  Behrend 
took  the  fluid  right  from  the  room  to  the  laboratory,  and  we 
could  be  absolutely  sure  that  there  was  no  contamination. 


KERNIG'S    SIGN    IN    INFANCY.— A    STUDY    OF   TWO 
THOUSAND  CASES. 

BY  JOHN  LOVETT  MORSE,  A.M.,  M.D., 

Assistant   Professor   of   Pediatrics,    Harvard   Medical    School ;  Assistant    Physician 

at  the  Children's  Hospital  and  at  the  Infants'  Hospital ;  Visiting 

Physician  at  the  Floating  Hospital,   Boston. 

Kernig  read  the  paper  in  which  he  called  attention  to  this  sign 
before  the  St.  Petersburg  Medical  Society  in  1882,  but  it  was  not 
published  until  1884.  Almost  no  attention  was  paid  to  it,  however, 
until  Netter  published  his  paper  in  1898.  Many  articles  were 
written  on  the  subject  during  the  next  few  years,  but  interest  in 
it  has  recently  diminished  again. 

It  was  at  first  supposed  that' this  sign  was  not  only  pathogno- 
monic of  meningitis,  but  that  it  occurred  so  much  more  frequently 
in  the  cerebrospinal  than  in  the  tuberculous  form  that  it  was  of 
value  in  the  differential  diagnosis  between  the  two.  It  was  soon 
discovered,  however,  that  it  was  not  only  found  in  both  forms  of 
meningitis,  but  also  that  it  was  not  present  at  all  in  some  cases,  or, 
if  present,  not  present  constantly.  It  was  then  found,  moreover, 
that  it  was  occasionally  present  in  other  diseases  of  the  nervous 
system  and  sometimes  in  the  acute  infectious  diseases,  notably 
typhoid  fever  and  pneumonia.  Among  the  diseases  of  the  nervous 
system  in  which  it  has  been  found  are  cerebral  hemorrhage, 
meningeal  hemorrhage,  chronic  encephalitis,  hemiplegia,  cerebral 
abscess  and  hysteria.    It  has  also  been  found  in  uremia. 

Kernig's  sign  consists  in  the  inability  to  extend  the  leg  fully 
on  the  thigh,  when  the  thigh  is  at  a  right  angle  with  the  trunk, 
or  to  flex  the  thigh  to  a  right  angle  with  the  trunk  when  the  leg 
is  extended  on  the  thigh.  Kernig  originally  made  the  test  by 
having  the  patient  sit  on  the  edge  of  the  bed  with  the  legs  over- 
hanging and  then  attempting  to  extend  the  legs.  Others  modified 
the  test  by  attempting  to  have  the  patient  sit  up  straight  in  bed 
with  the  legs  extended  on  the  thighs.  Osier,  in  1899,  called  at- 
tention to  the  fact  that  the  sign  could  be  elicited  as  well  with  the 
patient  lying  on  his  back  by  flexing  the  thigh  and  leg  on  the  trunk. 
Kernig  considered  that  the  sign  was  not  positive  unless  the  angle 
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was  135  degrees  or  less.  Others  have  placed  the  limit  at  120 
degrees,  or  even  at  115  degrees.  The  angle  of  the  thigh  to  the 
trunk  is  sometimes  measured  and  sometimes  the  angle  of  the  leg 
on  the  thigh.    The  latter  is  probably  the  more  satisfactory  method. 

Kernig's  sign  is  an  involuntary  manifestation  and  is  not  ac- 
companied by,  or  due  to,  pain.  It  should  not  be  confused  with  the 
inability,  or  rather  the  unwillingness,  to  extend  the  leg  in  sciatica, 
the  inability  here  being  voluntary  and  due  solely  to  pain. 

This  is  not  the  place  to  discuss  the  various  theories  as  to  the 
origin  of  this  phenomenon.  It  is  safe  to  assume,  however,  that 
the  cause  is  not  the  same  in  all  cases.  We  shall  probably  not  go  far 
astray  in  accepting  the  statement  of  Sainton  and  Voisin  that 
Kernig's  sign  is  a  reflex  phenomenon  resulting  from  the  action  of 
the  excito-reflex  cells  of  the  spinal  cord  under  various  influences. 

The  majority  of  the  2,000  babies  (that  is,  infants  under  two 
years  of  age)  on  which  this  study  is  based  were  seen  in  the 
author's  private  or  consultation  practice  during  the  last  five  years ; 
the  remainder  were  patients  on  his  service  at  the  Infants'  Hos- 
pital during  the  same  period.  They  were  consecutive  except 
where  this  point  was  accidentally  omitted  in  the  physical  examina- 
tion. Kernig's  original  angle  of  135  degrees  was  accepted,  be- 
cause after  the  first  few  months,  with  the  exceptions  to  be  noted 
presently,  extension  of  the  legs  on  the  thighs  is  as  complete  and 
flexion  of  the  thighs  on  the  body  more  complete  than  in  later  life. 
The  angle  was  in  the  beginning  usually  estimated  between  the 
thigh  and  trunk,  but  later  between  the  leg  and  thigh. 

There  is,  as  is  well  known,  normally  a  slight  rigidity  of  the 
flexors  in  the  newborn  and  a  tendency  for  the  extremities  to  take 
the  intrauterine  position.  This  physiological  exaggeration  of  the 
muscular  tone  may  be  explained,  according  to  Hochsinger,  by  the 
preponderance  of  the  innervation  of  the  posterior  columns  over 
that  of  the  still  undeveloped  lateral  tracts ;  the  greater  tendency 
of  the  muscles  of  the  newborn  to  tonic  contraction  as  the  result 
of  slight  irritation;  and  the  lesser  inhibition  from  the  higher 
centers.  Even  under  physiological  conditions,  as  during  crying, 
this  normal  condition  of  flexion  may  change  to  a  persistent  tonic 
contraction.  Hochsinger  has  described  three  forms  of  myotonia 
in  infancy  as  the  result  of  severe  diseases  o'f  long  duration,  es- 
pecially chronic  diseases  of  the  gastroenteric  tract  and  congenital 
syphilis.  In  the  first  there  are  intermittent  tonic  contractions  of 
the  muscles  of  the  extremities;  in  the  second,  persistent  sym- 
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metrical  spasm  of  the  flexors  of  the  hands  and  feet  and  stiffness 
of  the  flexors  and  adductors  of  the  extremities;  in  the  third,  the 
muscles  of  the  trunk  and  neck  are  involved,  a  condition  resembling 
tetanus  being  the  result. 

This  physiological  and  pathological  rigidity  of  infancy  must 
always  be  taken  into  consideration  in  testing  for  Kernig's  sign  at 
this  age.  In  these  conditions,  however,  the  rigidity  and  flexion 
are  present  no  matter  whether  the  thigh  is  flexed  or  extended  on 
the  trunk.  If  the  position  of  the  leg  on  the  thigh  is  noticed  when 
the  thigh  is  extended,  no  mistake  should  be  made  when  testing 
for  Kernig's  sign,  as  in  these  conditions  the  angle  of  the  leg  to 
the  thigh  does  not  change  when  the  thigh  is  flexed  on  the  body. 
No  rigidity  sufficient  to  interfere  with  the  testing  for  Kernig's 
sign  was  found,  however,  in  33  premature  infants.  Rigidity 
marked  enough  to  prevent  the  obtaining  of  satisfactory  results 
was  found  in  32  babies  suffering  from  a  great  variety  of  diseases. 
These  included  3  cases  of  septic  infection  of  the  newborn,  i  of 
dilatation  of  the  stomach,  4  of  chronic  intestinal  indigestion,  i 
each  of  fermental  diarrhea  and  gastroenteric  infection,  6  of  mal- 
nutrition and  I  of  infantile  atrophy.  There  were  also  i  case  of 
bronchitis,  bronchopneumonia  and  pneumonia  respectively,  2 
cases  of  laryngismus  stridulus,  5  of  tetany  and  5  of  cerebral 
paralysis.  There  was,  however,  not  only  no  rigidity  but  no  Ker- 
nig's sign  in  15  cases  of  laryngismus  stridulus,  9  of  cerebral 
paralysis  and  9  of  tetany.  This  rigidity,  or  myotonia,  of  infancy, 
whether  physiological  or  pathological,  occurs,  therefore,  so  seldom 
during  infancy  that  it  interferes  but  little  with  the  determination 
of  Kernig's  sign  at  this  age. 

Tenderness  of  the  legs,  whether  about  the  bones  or  joints, 
prevents  any  satisfactory  examination  for  Kernig's  sign  because 
of  the  pain  which  it  causes.  The  most  common  cause  of  pain 
and  tenderness  in  the  legs  in  infancy  is,  of  course,  infantile  scurvy. 
In  many  of  the  cases  of  scurvy  the  pain  and  tenderness  entirely 
prevented  the  determination  of  Kernig's  sign,  while  in  others,  in 
which  they  were  less  marked,  they  did  not  interfere. 

Five  hundred  and  seven  of  these  2,000  babies  were  perfectly 
normal  babies,  which  were  seen  entirely  with  relation  to  the 
regulation  of  their  food.  No  one  of  them  showed  a  Kernig's  sign. 
The  others  were  suffering  from  a  great  variety  of  diseases,  a 
list  of  which,  exclusive  of  the  diseases  of  the  nervous  system, 
'follows: — 
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Acute  gastric  indigestion 74 

Chronic  gastric  indigestion 142 

Acute  intestinal  indigestion 68 

Chronic  intestinal  indigestion 144 

Infectious  diarrhea 143 

Intussusception 2 

Prematurity     33 

Infantile  atrophy  and  malnutrition 100 

Rickets  82 

Laryngitis    13 

Bronchitis    100 

Bronchopneumonia 70 

Pneumonia    85 

Empyema 13 

Diseases  of  the  skin 26 

Difficult  dentition 24 

Congenital  stridor 2 

Heat  prostration 2 

Acute  nephritis 2 

Pyelitis 6 

Cervical  adenitis 9 

Otitis  media 76 

Congenital  heart  disease 24 

Hemorrhagic  disease  of  the  newborn 3 

Sepsis  7 

Congenital  syphilis 10 

Diphtheria   8 

Influenza    6 

Whooping-cough    11 

Chronic  diffuse  tuberculosis  25 

Typhoid  fever i 

A  considerable  number  of  those  afflicted  with  the  more  simple 
conditions  were,  as  far  as  the  nervous  system  was  concerned, 
normal  infants.  On  the  other  hand,  many  of  the  babies  with  acute 
diseases  of  the  gastroenteric  tract  were  extremely  ill  and  showed 
marked  nervous  symptoms.  Many  of  those  with  chronic  dis- 
turbances of  the  gastroenteric  tract  and  of  those  suffering  from 
malnutrition  and  infantile  atrophy  were  extremely  emaciated  and 
in  a  condition  where  excessive  rigidity  might  be  expected.  Many 
others  also,  who  were  very  ill  with  other  diseases,  showed  marked 


164  Morse:  Kernig's  Sign  in  Infancy. 

nervous  symptoms.     Kernig's  sign  was   found,  nevertheless,  m 
only  2  of  all  these  patients.     These  had  pneumonia. 

While  Kernig's  sign  was  found  in  2  babies  with  pneumonia 
it  was  absent  in  83  others,  showing  that  even  in  this  disease  it 
occurs  very  rarely.  The  infrequency  of  its  occurrence  suggests 
that  it  may  not  be  due  to  the  pneumonia,  but  to  some  complicating 
cerebral  condition,  such  as  meningitis.  While  this  may  sometimes 
be  the  case,  it  is  certain  that  these  babies  did  not  have  meningitis. 
In  the  first  baby,  in  whom  Kernig's  sign  was  slight  on  the  right 
and  marked  on  the  left,  the  fontanel  was  depressed  and  no 
fluid  was  obtained  by  lumbar  puncture ;  while  in  the  second, 
in  whom  Kernig's  sign  was  present  for  several  days  and  who 
died  in  a  convulsion,  a  perfectly  normal  fluid  was  obtained 
by  lumbar  puncture. 

Kernig's  sign  was  always  absent  in  a  considerable  number 
of  babies  suffering  with  diseases  of  the  nervous  system.  It 
was  not  present  in  23  babies  •  with  convulsions  in  whom  it 
was  sought  for  either  during  or  immediately  after  the  cessa- 
tion of  the  convulsion.  It  was  absent  in  19  idiots  of  various 
sorts,  in  15  babies  with  laryngismus  stridulus,  in  9  with 
tetany  and  in  9  with  cerebral  paralysis.  Rigidity  of  the  ex- 
tremities prevented  the  application  of  the  test  in  a  number  of 
babies  with  laryngismus  stridulus,  tetany  and  cerebral  paralysis.  It 
was  not  present  in  7  babies  with  chronic  internal  hydrocephalus,  but 
was  found  in  2  others.  This  was  the  only  disease  of  the  nervous 
system  outside  of  meningitis  in  which  Kernig's  sign  was  found. 

Forty-three  of  the  babies  had  meningitis,  proved  either  by 
autopsy  or  lumbar  puncture.  Nineteen  of  these  were  of  the  tuber- 
culous and  twenty-four  of  the  cerebrospinal  form.  The  diagnosis 
of  meningitis,  based  on  the  clinical  course  and  symptoms,  was 
made  in  31  others,  but  was  not  proved  either  by  autopsy  or 
puncture.  Twenty-one  of  these  were  of  the  tuberculous  and  10  of 
the  cerebrospinal  form. 

Kernig's  sign  was  found  in  but  25  per  cent,  of  the  unproved 
cases,  and  in  those  cases  there  was  no  difference  in  the  frequency 
of  its  occurrence  between  the  tuberculous  and  the  cerebrospinal 
forms.  Only  one  examination  was  made,  as  a  rule,  in  these  cases. 
Kernig's  sign  was  present  at  some  time  in  43  per  cent,  of  all  the 
examinations  made  on  the  proved  cases.  It  was  found  more  than 
twice  as  frequently  in  the  cerebrospinal  as  in  the  tuberculous  form. 
It  was  always  present  in  10  per  cent,  of  the  proved  cases  in  which 
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repeated  examinations  were  made,  always  absent  in  40  per  cent., 
and  sometimes  present  and  sometimes  absent  in  45  per  cent. 
Spasm  prevented  definite  conclusions  in  the  others.  It  was  more 
often  always  absent  in  the  tuberculous  than  in  the  cerebrospinal 
form.    In  1 1  cases  it  was  at  times  present  on  but  one  side. 

An  attempt  was  made  to  determine  whether  Kernig's  sign 
occurred  more  frequently  at  the  beginning,  in  the  middle,  or 
toward  the  end  of  the  disease.  The  stage  of  the  disease  had  no 
apparent  influence,  however,  as  it  was  found  with  almost  equal 
frequency  at  all  stages,  both  in  the  proved  and  in  the  unproved 
cases.  In  the  tuberculous  form,  however,  it  was  perhaps  rather 
more  common  late  in  the  course  of  the  disease. 

An  attempt  was  also  made  to  determine  whether  or  not  there 
was  any  connection  between  the  presence  or  absence  of  Kernig's 
sign  and  the  intracranial  pressure,  as  shown  by  the  level  of  the 
fontanel  or  the  rate  at  which  the  fluid  flowed  out  during  lumbar 
puncture.  In  the  proved  series  Kernig's  sign  was  present  in  40 
per  cent,  of  those  in  which  the  fontanel  bulged,  in  12^/2  per  cent, 
of  those  in  which  it  was  level,  and  in  47  per  cent,  of  those  in 
which  it  was  depressed.  In  the  unproved  series  it  was  present  in 
26  per  cent,  of  those  in  which  the  fontanel  bulged  and  in  13  per 
cent,  of  those  in  which  it  was  level.  It  was  present  in  the  only 
one  in  which  the  fontanel  was  depressed.  Kernig's  sign  was 
present  in  30  per  cent,  of  the  cases  in  which  the  pressure,  as  shown 
by  lumbar  puncture,  was  increased,  in  45  per  cent,  of  those  in 
which  it  was  normal,  and  in  22  per  cent,  of  those  in  which  it  was 
diminished.  These  figures  show,  therefore,  that  there  is  no 
definite  connection  between  the  presence  or  absence  of  Kernig's 
sign  and  the  degree  of  intracranial  pressure.  In  some  instances, 
moreover,  Kernig's  sign  was  always  present,  although  the 
pressure,  as  shown  by  the  level  of  the  fontanel,  was  sometimes  in- 
creased, sometimes  normal,  and  sometimes  diminished.  It  was 
also  sometimes  present  and  sometimes  absent  when  the  pressure, 
as  shown  by  the  fontanel,  was  either  always  increased  or  always 
diminished.  It  was  also  sometimes  present  and  sometimes  absent 
when  the  pressure,  as  shown  by  lumbar  puncture,  was  constantly 
increased  or  constantly  diminished.  It  was  continuously  absent  in 
some  infants  when  the  pressure,  as  shown  by  lumbar  puncture, 
was  at  times  increased  and  at  times  normal.  In  one  it  was  pres- 
ent when  the  pressure,  as  shown  by  lumbar  puncture,  was 
diminished  and  absent  when  it  was  increased. 
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The  presence  or  absence  of  Kernig's  sign  was  also  compared 
with  the  condition  of  the  deep  reflexes  as  shown  by  the  knee-jerk. 
It  was  present  in  44  per  cent,  of  the  proved  series  in  which  the 
knee-jerk  was  increased,  in  43  per  cent,  of  those  in  which  it  was 
normal,  and  in  10  per  cent,  of  those  in  which  it  was  diminished. 
It  was  present  in  29  per  cent,  of  the  unproved  series  in  which  the 
knee-jerk  was  increased,  in  22  per  cent,  of  those  in  which  it  was 
normal,  and  in  16  per  cent,  of  those  in  which  it  was  diminished. 
That  is,  Kernig's  sign  varied  directly  with  the  condition  of  the 
knee-jerk,  being  present  more  frequently  when  it  was  increased 
than  when  it  was  normal  or  diminished.  The  form  of  meningitis 
had  no  apparent  influence  in  this  connection. 

CONCLUSIONS. 

Kernig's  sign  is  almost  never  found  in  infancy,  either  in  health 
or  disease,  except  in  meningitis.  It  is  found  so  rarely  in  other  dis- 
eases at  this  age  that  its  presence  in  an  acute  disease  justifies,  as 
far  as  any  one  sign  can,  the  diagnosis  of  meningitis.  It  is  never 
present,  however,  in  some  cases,  and  in  many  others  it  is  present 
only  intermittently.  It  occurs  with  equal  frequency  at  all  stages 
of  the  disease.  It  has  no  apparent  connection  with  the  degree 
of  intracranial  pressure.  It  is  more  often  present  when  the  knee- 
jerk  is  increased  than  when  it  is  diminished.  It  is  of  no  value  in 
the  diagnosis  between  the  tuberculous  and  cerebrospinal  forms. 


•DISCUSSION. 

Dr.  Koplik. — As  regards  theory  and  practice,  it  is  well 
to  remember  that  this  sign  was  discovered  in  practice.  Dr. 
Kernig  was  passing  through  his  wards  one  day  when  he  noticed 
that  some  of  the  convalescents  sitting  on  the  edge  of  the  bed,  as 
he  tested  them  for  the  reflexes,  could  not  straighten  the  leg  upon 
the  thigh.  In  making  this  observation  and  following  it  up  he 
developed  this  sign. 

I  agree  with  Dr.  Morse  that  the  sign,  as  a  diagnostic  element 
in  forms  of  meningitis  in  infants  under  two  years  of  age,  is  of 
very  little  clinical  value.  I  have  today  in  my  wards  a  baby  of 
nine  months  with  cerebrospinal  meningitis,  in  which  lumbar 
puncture  elicited  only  a  few  drops  of  cerebrospinal  fluid,  in  whom 
Kernig's  sign  is  not  present.  In  tuberculuos  meningitis  its 
absence  is  the  rule.  At  the  bedside  the  objection  made  by  the 
physician  that  the  sign  is  not  present  in  a  given  case,  and  there- 
fore it  is  not  meningitis,  is  very  discouraging.  I  would,  however, 
emphasize  a  little  more  than  Dr.  Morse  the  fact  that  the  normal 
myotonic  contractions  should  not  be  confused  with  Kernig's  sign. 


MENINGOCOCCUS   HYDROCEPHALUS.* 

BY  FRANCIS  HUBER,  M.D., 
New   York. 

"Hydrocephalus"  is  not  a  primary  disease.  It  is  the  terminal 
lesion  of  prior  affections  leading  to  an  accumulation  of  serous 
fluid  within  the  cranial  cavity.  The  pathological  condition  is 
frequentl}-,  though  not  necessarily,  associated  with  an  enlarge- 
ment of  the  head,  an  important  point  to  remember.  Referred  to 
at  times  as  dropsy  of  the  brain  or  water  on  the  brain,  the  affec- 
tion may  be  acute  or  chronic,  congenital  or  acquired.  The 
etiology  of  the  congenital  cases  has  not  been  thoroughly  eluci- 
dated. In  regard  to  the  acquired  variety,  we  shall  discuss  but  one 
form,  the  scope  of  our  paper  being  limited  to  the  consideration  of 
cases  complicating  or  following  epidemic  cerebrospinal  menin- 
gitis. Councilman,  and  other  excellent  authorities,  look  upon  the 
original  trouble  as  a  meningoencephalitis,  rather  than  a  menin- 
gitis. The  anatomical  changes  are  not  confined  to  the  meninges — 
they  may,  and  often  do,  involve  the  superficial  layers  of  the  brain 
and  its  blood  vessels. 

The  effusion,  variable  in  amount  in  individual  cases,  may  take 
place  at  the  onset  or  at  any  time  during  the  subsequent  course  of 
the  disease.  Under  favorable  circumstances  it  may  be  absorbed; 
on  the  other  hand,  it  may  be  so  extensive  as  to  lead  to  a  fatal 
issue  or  influence  unfavorably  the  future  mental  and  physical 
status  of  the  patient. 

The  fluid  may  be  limited  to  one  ventricle,  though  more  com- 
monly it  is  found  in  both,  or  it  may  occur  in  the  subarachnoid 
space.  In  other  words,  we  may  have  an  external  hydrocephalus, 
an  internal  variety,  or  a  combination  of  the  two,  external  and  in- 
ternal. The  treatment  of  the  external  form,  of  the  combined  ex- 
ternal and  internal,  differs  materially  in  principle  from  that  em- 
ployed or  resorted  to  in  the  internal  or  ventricular  class. 

The  symptoms  vary  with  the  age  of  the  patient.  The  head 
may  or  may  not  be  enlarged,  the  increase  in  size  depending  upon 
the  condition  of  the  sutures  and  fontanels.    When  ossification  has 


•  The  paper  was  prepared  about  two  years  ago,  but  was  not  presented,  as  we 
were  awaiting  the  results  of  surgical  measures  resorted  to  in  a  series  of  eases  by 
my  colleague.  Dr.  H.  M.  Silver.  The  details  of  the  various  operations  and  the 
conclusions  arrived  at  will  appear  later  in  a  special  article. 
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taken  place  the  head  does  not  take  on  the  rapid  increase  charac- 
teristic of  cases  in  which  the  sutures,  etc.,  are  still  open.  The 
shape  of  the  enlarged  head  is,  furthermore,  influenced  by  the  de- 
gree and  extent  of  the  sutural  union. 

In  the  infant  with  open  fontanel  and  sutures,  within  i  to  2 
weeks  from  the  onset,  the  tense  and  bulging  anterior  fontanel, 
with  diminution  and  even  absence  of  pulsation  in  this  region, 
directs  early  attention  to  the  condition. 

The  veins  of  the  skull  become  enlarged  and  prominent  and  the 
various  cranial  diameters  increase  more  or  less  rapidly,  depend- 
ing upon  the  activity  of  the  inflammatory  process  and  the  amount 
of  fluid  present.  The  younger  the  patient,  the  more  pronounced 
the  sutural  separation,  the  larger  the  fontanel  and  the  greater  the 
general  increase  in  the  size  of  the  head. 

Though  it  does  not  reach  the  proportions  attained  in  the  con- 
genital type,  the  weight  and  dimensions  may  be  such  that  the 
cranium  is  no  longer  supported  by  the  muscles  of  the  neck,  but 
falls  to  one  or  other  side,  or  the  chin  re?ts  against  the  sternum. 
It  has  been  said,  "the  body  appears  but  as  an  appendage  to  the 
large  caput."  The  distended  fontanels  and  widely  separated 
sutures  in  the  extreme  cases  form  a  wide-open  membranous  space, 
extending  forward  to  the  root  of  the  nose,  between  the  separated 
frontal  bone  and  laterally  as  far  as  the  temporal  bones.  The 
rest  of  the  body  suffers  from  nutritional  disturbance  and  de- 
fective innervation.  Emaciation  associated  with  loss  of  muscular 
power  is  marked. 

In  the  very  young,  the  bones  yield  readily  to  the  increase  in 
the  internal  pressure  and  the  head  is  uniformly  enlarged.  In 
older  infants  the  shape  will  vary,  depending  upon  the  extent  of  the 
sutural  union  and  the  original  conformation  of  the  head.  The 
nonunited  portions  yield  readily  and  the  greatest  increase  is  in 
the  direction  of  the  least  resistance.  In  keeping  with  this  cir- 
cumstance there  may  be  a  greater  accumulation  of  fluid  in  the 
anterior  or  posterior  cornua  of  the  ventricles  and  a  greater  pro- 
trusion of  the  corresponding  part  of  the  brain,  the  more  pro- 
nounced bulging  being  found  in  the  frontal  or  occipital  region 
respectively. 

The  orbital  plates,  depressed  by  the  excessive  effusion  in  the 
anterior  cornua,  form  an  obtuse  angle  with  the  body  of  the  frontal 
bone.    The  position  of  the  eyes  is  affected,  being  pushed  down- 
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ward  and  forward.  The  sclerotics  exposed  above,  the  iris  and 
pupil  being  partly  covered  by  the  lower  lid,  gives  rise  to  a  ghastly 
expression  from  under  the  prominent  forehead. 

In  the  posterior  basilar  type,  in  addition  to  the  corresponding 
prominence,  there  is  marked  retraction  of  the  head,  together  with 
arching  backward  of  the  spine.  In  extreme  cases  the  occiput 
and  sacrum  may  be  in  apposition. 

It  is  hardly  necessary  to  say  that  characteristic  nervous  symp- 
toms, to  be  discussed  later,  are  present  and  form  part  of  the 
clinical  picture. 

In  cases  where  the  head  is  normal  or  but  little  increased  in 
size  (the  sutures,  etc.,  having  been  obliterated  before  the  onset 
of  the  original  disease)  we  are  compelled,  in  arriving  at  a  diag- 
nosis, to  rely  upon  the  nervous  symptoms  produced  by  the  effused 
fluid. 

Diagnosis  may  be  more  or  less  difficult.*  The  clinical  mani- 
festations are  about  as  follows :  Within  a  week  or  two  from  the 
onset  of  the  cerebrospinal  meningitis  we  notice,  notwithstanding 
a  rather  low  or  irregular  temperature,  little  or  no  improvement  in 
the  mental  condition.  The  patient  remains  more  or  less  apathetic 
or  may  be  comatose.  Recurrent  vomiting  is  noticed  and  occa- 
sional convulsions  occur.  Emaciation  takes  place  rapidly,  the  ab- 
domen is  markedly  retracted,  the  pupils  are  dilated  and  the  dis- 
tended veins  of  the  forehead  and  head  become  more  or  less 
prominent.  Strabismus  may  be  present.  Stiffness  and  retraction 
of  the  head  persist.  The  temperature  is  low  or  subnormal  for 
days  and  weeks,  or  is  elevated  in  a  very  irregular  manner. 

Wide  excursions  are  also  observed.  In  one  of  our  recent 
cases  a  difference  of  I2°F.  was  recorded.  Paroxysmal  headaches 
and  a  hydrocephalic  cry  are  common ;  pain  in  the  head  and  neck 
may  be  continuous.  Neuralgic  pains  in  various  nerve  trunks  are 
not  uncommon. 

In  young  patients  the  pulse  is  rapid;  in  the  older  it  may  be 
slow,  full,  intermittent  or  irregular  in  rhythm.  Incontinence  of 
urine  and  feces  occurs  particularly  during  the  relapse.     Various 


•  Koplik  teaches  that  the  MacEwen  percussion  of  the  skull  in  children  and 
adults  in  whom  the  sutures  are  ossified  will  enable  one  to  detect  at  an  early  stage 
a  hydrocephalic  effusion  into  the  ventricles.  He  has  "found  that  a  percussion  of 
the  head  following  MacEwen's  method  as  to  the  position  of  the  patient,  which 
should  be  upright,  with  the  head  slightly  inclined  to  one  side,  the  percussion  being 
performed  at  the  pterion,  is  a  most  valuable  means  of  discovering  the  presence 
of  hydrocephalus  internus."  A  hollow  tympanitic  sound  is  obtained  when  fluid  is 
present. 
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forms  of  muscular  paralysis  may  exist.  Muscular  tremors  of  the 
face,  tongue  and  extremities  are  frequently  observed. 

The  unfavorable  signs  clear  up  now  and  then.  The  ameliora- 
tion in  the  condition,  though  striking,  unfortunately  is  too  often 
but  a  delusive  phase  in  the  downward  course.  Consciousness 
may  be  regained,  conversation  become  rational,  the  general  nutri- 
tion improve  and  the  sphincters  regain  their  tone. 

The  general  outlook  appears  to  be  bright ;  unexpectedly  there 
is  a  return  of  the  headache,  coma,  vomiting,  with  the  other  dis- 
tressing sym.ptoms,  followed  by  a  fatal  termination  in  con- 
sequence of  coma,  respiratory  failure,  exhaustion  or  convulsions. 

A  number  of  exacerbations,  with  successive  relapses,  are  apt 
to  take  place  before  death  occurs. 

The  socalled  cases  of  "acute  dilatation"  of  the  ventricles  run 
their  course  within  one  to  two  weeks  and  even  less ;  the  more 
chronic  may  last  for  months  and  years. 

Acute  distention  of  the  ventricles  is  not  infrequent  at  the 
outset  of  the  disease.  Early  in  our  experience  and  study  of  the 
cases  at  Gouverneur  Hospital  in  the  epidemic  of  1904,  it  was 
found  that,  in  a  number,  large  amounts  of  cerebrospinal  liquor, 
under  considerable  pressure,  would  escape  when  lumbar  puncture 
was  performed  early.  In  a  few  instances,  by  relieving  the  pres- 
sure, life  was  unquestionably  prolonged  or  a  fatal  issue  prevented. 
In  the  greater  number,  however,  no  benefit  resulted  and  the  un- 
favorable course  was  not  retarded. 

Deputy  Coroner  Dr.  O.  Schultz  was  impressed,  in  a  series 
of  cases  which  came  to  autopsy  after  an  illness  of  twenty-four 
to  seventy-two  hours,  by  the  evident  amount  of  compression  of 
the  cortex,  apparently  due  to  the  increase  of  fluid  in  the  ventricles. 

Treatment. — As  far  as  medicines  are  concerned,  excepting 
possibly  the  iodides,  no  very  gratifying  results  have  been  obtained. 
In  some  cases,  nature  has  been  kind,  the  process  having  been  cut 
short  before  any  great  damage  was  done,  and  the  patient  con- 
tinues to  enjoy  a  fairly  comfortable  existence. 

A  limited  number,  notwithstanding  the  existence  of  hydro- 
cephalus, grow  up  and  show  little  or  no  mental  change. 

It  is  strange  to  what  an  extent  the  gray  matter  may  tolerate 
the  distention  and  displacement  and  yet  continue  to  perform  its 
functions  more  or  less  perfectly  under  the  conditions  of  increased 
pressure  and   defective  or  impaired  nutrition.     In   exceptional 
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cases,  where  the  disease  has  been  arrested,  the  faculties  may  con- 
tinue to  develop  and  in  time  attain  the  average.  Cases  have  been 
recorded  of  exceptional  brightness. 

Prof.  Von  Hauseman,  of  the  University  of  Berlin,  who  has 
recently  examined  the  brain  of  Theo.  ^lommsen,  the  historian, 
states  that  he,  like  Hermann  Von  Helmholtz,  the  physiologist,  and 
Adolph  Wenzel,  the  painter,  was  the  subject  of  hydrocephalus. 
He  suggests  that  on  this  basis  an  explanation  may  be  offered  of 
Mommsen's  eccentricity,  Wenzel's  extreme  irritability  and  occa- 
sional fainting  fits,  and  the  spasmodic  seizures  from  which  Helm- 
holtz suffered  (Medical  Record,  May  18,  1907,  page  821), 

In  others,  paroxysmal  headaches,  pains  in  various  parts  of  the 
body,  inability  to  engage  in  mental  work,  etc.,  are  reminders  of 
the  attack.  Idiocy,  epilepsy,  blindness,  deafness,  various  forms 
of  paralysis,  etc.,  make  such  patients  a  burden  to  themselves  and 
their  families. 

As  to  operative  interference,  but  two  procedures  admit  of 
serious  consideration.  First,  lumbar  puncture.  Under  aseptic 
precautions  and  with  the  necessar}-  experience,  Quincke's  lumbar 
puncture  is  a  comparatively  simple  and  safe  measure.  The 
best  results  are  obtained  in  cases  in  which  the  effusion  is  limited 
to  the  subarachnoid  space ;  in  other  words,  in  cases  of  serous 
meningitis  or  external  hydrocephalus.  Schultz,  of  the  Posen  City 
Hospital,  reports  that  he  has  found  that  the  intellect  is  cleared, 
the  appetite  improved,  cramps  disappear  and  the  sleeplessness  and 
vomiting  are  arrested  after  lumbar  puncture  in  the  hydrocephalic 
stage  of  cerebrospinal  meningitis  {Nezv  York  Medical  Journal, 
June  15,  1907,  page  1,136). 

Such  excellent  results  are  exceptional  in  the  experience  of 
those  of  us  who  have  studied  the  epidemic  in  New  York. 

Now  and  then  a  single  lumbar  puncture  is  followed  by  marked 
and  rapid  improvement  in  the  symptoms.  Whether  this  is  a 
simple  coincidence  or  a  brilliant  therapeutic  result  accomplished 
by  intervention  at  the  proper  moment  it  is  impossible  to  say. 

I  do  not  know  of  any  sign  or  series  of  symptoms,  a  considera- 
tion of  which  will  enable  the  observer  to  select  this  auspicious 
moment  or  predict  the  results  in  any  case  of  lumbar  puncture. 

In  the  combined  external  and  internal  variety,  lumbar  puncture 
must  be  repeated  at  varying  intervals  whenever  convulsions, 
paroxysmal  headache,  recurrent  vomiting  spells,  increased  apathy, 
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etc.,  point  to  increased  intracranial  pressure.  In  some  of  our 
cases  lumbar  puncture  was  resorted  to  fifteen  to  twenty  times; 
the  highest  amount  withdrawn  at  one  time  was  85  c.c.  Finally 
a  "dry  tap"  may  be  noted.  Fluid  is  not  found,  as  the  channels  of 
communication  between  the  ventricles  and  the  arachnoid  space 
have  been  obliterated  or  the  structures  at  the  base  of  the  brain 
have  become  so  adherent  as  to  prevent  the  escape  of  fluid  from  the 
ventricles  to  the  subarachnoid  space.  The  pathological  conditions 
have,  therefore,  transformed  the  case  into  the  ventricular  variety 
or  internal  hydrocephalus. 

In  cases  in  which,  in  addition  to  the  effusion,  there  are  marked 
evidences  of  cortical  changes  (maniacal  attacks,  epilepsy,  paraly- 
sis, etc.),  though  we  may  remove  the  fluid  we  cannot  restore 
the  integrity  of  the  nervous  structures.  Cushing's  operation  of 
draining  the  fluid  into  the  retroperitoneal  connective  tissues  has 
been  performed  a  number  of  times,  without  any  ultimate  success, 
in  the  combined  external  and  internal  types. 

Finally,  we  come  to  the  internal  type — ventricular  dropsy  or 
chronic  internal  hydrocephalus — in  which  the  foramina  between 
the  ventricles  and  subarachnoid  space  have  been  closed  by  in- 
flammatory processes.  Lumbar  puncture  is  of  no  avail  in  this 
variety,  and  we  are  consequently  forced  to  resort  to  ventricular 
drainage,  a  surgical  measure  employed  by  my  colleague.  Dr. 
H.  M.  Silver,  in  a  series  of  cases  in  the  Beth  Israel  Hospital.  In 
only  one  of  the  patients  operated  upon  did  we  get  any  encourag- 
ing results.  In  a  few,  though  life  was  unquestionably  prolonged, 
the  mental  state  did  not  present  a  corresponding  degree  of  im- 
provement. 

Notwithstanding  the  unfavorable  and  poor  results  obtained  in 
our  cases,  all  late  and  progressively  growing  worse,  the  operative 
procedures  ought  not  to  be  condemned  prematurely,  nor  should 
they  be  considered  in  the  category  of  "sins  which,  committed  asep- 
tically,  are  readily  forgiven."  We  are  dealing  with  a  most  un- 
fortunate pathological  condition.  The  various  operations  thus  far 
devised  and  resorted  to  in  advanced  cases  offer,  it  is  true,  but 
slight  hope  of  cure.  Perhaps  an  earlier  diagnosis  and  an  earlier 
resort  to  surgery,  in  selected  cases,  may  give  better  results. 


CHARTS    OF    CASES    OF    CEREBROSPINAL 
MENINGITIS. 

BY  THOMAS  MORGAN  ROTCH,  M.D., 
Boston. 

Dr.  Thomas  Morgan  Rotch  presented  charts  showing  some 
clinical  work  done  during  the  past  winter  in  the  wards  of  the 
Children's  Hospital  in  Boston.  Dr.  Floyd,  whom  Dr.  Rotch  con- 
sidered one  of  his  best  pupils,  did  the  technical  work.  He  treated 
a  series  of  cases  of  cerebrospinal  meningitis  in  children  and 
studied  the  opsonic  index  in  connection  therewith.  The  series 
included  some  acute  and  subacute  cases,  some  of  them  being 
very  severe.  The  chart  was  placed  at  the  head  of  the  bed,  show- 
ing the  temperature,  pulse,  and  respiration,  and  also  the  opsonic 
index.  In  connection  with  each  chart  he  gave  the  age,  the  dura- 
tion of  the  disease,  the  character  of  the  particular  case,  whether 
acute,  chronic,  mild  or  severe,  also  the  effect  on  the  opsonic  index 
when  spinal  puncture  was  made,  when  inoculation  was  given,  and 
when  diphtheria  antitoxin  was  given.  There  was  apparently  a 
close  relation  between  the  use  of  antitoxin  and  the  meningococcus 
vaccine.  In  cases  where  the  meningococcus  vaccine  did  not  raise 
the  index,  antitoxin  was  found  to  do  so.  Two  or  three  years  ago 
he  treated  in  his  wards  25  cases  of  cerebrospinal  meningitis  in 
children  with  antitoxin  with  some  favorable  results,  but  taken 
as  a  whole  they  were  not  satisfactory  as  regarded  their  cure.  The 
dose  of  the  meningococcus  vaccine  given  was  120,000,000. 

DISCUSSION. 

Dr.  Knox. — Has  anyone  had  any  experience  with  pyocyanase, 
which  is  an  enzyne  produced  in  bouillon  culture  by  bacillus 
pyocyaneus?  Escherich  has  found  this  material  to  be  strongly 
bactericidal  for  a  number  of  organisms.  It  has  been  particularly 
useful  in  epidemics  of  grip  occurring  in  institutions.  A  few  drops 
in  the  nostrils  of  infants  suffering  from  grip  have  sufficed  to 
markedly  reduce  the  number  of  influenza  bacilli  obtained  by 
culture,  and  have  been  followed  by  improvement  in  the  patients. 
A   certain   number  of   cases   of   meningitis   following   influenza 
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have  been  treated  by  subdural  injections  of  the  same  material,  but 
without  such  beneficial  results. 

It  is  interesting  to  remark  that  there  are  now  four  well-authenti- 
cated cases  of  recovery  from  tuberculous  meningitis,  in  which  the 
tubercle  bacilli,  obtained  by  puncture,  have  been  demonstrated 
both  in  cover-slip  preparations  and  by  inoculation  into  animals. 
Riabold,  in  reporting  one  of  these  cases,  thinks  that  the  improve- 
ment was  due  to  relief  of  intracranial  pressure  by  means  of  re- 
peated lumbar  punctures.  This  patient,  a  girl  of  sixteen,  was 
punctured  twenty-four  times  during  an  illness  of  about  six  weeks. 

Dr.  Rotch. — We  have  tried  that  treatment  and  are  now  trying 
the  tuberculin  vaccine  on  cases  in  the  wards. 


A  CASE  OF  CONGENITAL  BILIARY  CIRRHOSIS  (CON- 
GENITAL OBLITERATION  OF  THE  BILE  DUCTS). 

BY  J.   P.   CROZER  GRIFFITH,  M.D., 
Philadelphia. 

Having  reported  to  this  Society  a  few  years  ago  (Archives 
OF  Pediatrics,  April,  1905)  a  case  of  congenital  obliteration  of 
the  bile  ducts,  I  wish  to  put  on  record  here  the  following  report  of 
a  second  case  coming  under  my  observation. 

John  Dugan,  aged  five  months,  was  brought  to  the  hospital  of 
the  University  of  Pennsylvania,  December  2,  1906.  The  father 
and  paternal  aunts  are  said  to  have  been  jaundiced  in  early  life, 
but  no  history  of  any  serious  condition  could  be  elicited,  and  the 
statement,  if  correct,  probably  indicated  icterus  neonatorum. 
Labor  was  normal.  The  patient  was  the  first  child,  and  is  said  to 
have  weighed  12  pounds  at  birth.  He  was  always  artificially  fed. 
Jaundice  is  said  to  have  been  present  from  birth,  and  he  soon  be- 
gan to  lose  weight  steadily.  He  was  treated  for  a  time  by  Dr. 
Howard  C.  Carpenter  at  the  dispensary  of  the  Children's  Hospital, 
and  during  that  period,  although  his  jaundice  varied  little,  his 
weight  for  a  time  increased.  There  had  been  no  vomiting  at  any 
time. 

Examination  on  December  3d  showed  a  considerable  degree  of 
emaciation,  the  weight  being  only  10  pounds;  intense  jaundice; 
several  purpuric  spots  on  the  scalp ;  the  heart  and  lungs  negative ; 
the  liver  decidedly  enlarged  to  percussion ;  the  spleen  easily  felt ; 
slight  tympanitic  distention  of  the  abdomen.  The  urine  was  of  a 
greenish-yellow  tint  without  albumin,  sugar  or  casts,  and  with  an 
active  reaction  for  bile.  Examination  of  the  blood  showed  red 
bloo.l  corpuscles,  3,900,000;  leukocytes,  14,040;  hemoglobin,  68 
per  cent.  The  stools  contained  some  dark  material,  apparently 
altered  blood. 

The  child  was  in  the  hospital  for  five  weeks,  and  during  this 
period  lost  weight  almost  steadily,  reaching,  finally,  7  pounds  and 
14  ounces.  He  took  food  well  and  retained  it,  and  there  was  no 
diarrhea,  but  the  bowel  movements  after  the  first  day  or  two  be- 
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came  quite  white  and  remained  so.  Examination  of  these  on  two 
occasions  showed  the  entire  absence  of  bihary  coloring  matter. 
Purpuric  spots  developed  from  time  to  time,  but  were  few  in 
number.  His  weakness  increased,  he  cried  little  and  was  generally 
soporose.  On  December  23d  a  large  blood  cyst  was  noticed  above 
the  right  ear.  This  suppurated  and  discharged  later.  Edema 
of  the  eyelids  developed,  although  none  was  discoverable  else- 
where. Jaundice  deepened,  the  saliva  and  tears  were  bile-stained, 
and  the  urine  collected  just  before  death  showed  the  presence 
of  bile  in  large  amount,  and  a  trace  of  albumin,  but  no  casts. 
Death  took  place  on  January  i,  1907.  The  autopsy  performed 
by  Dr.  R.  S.  Lavenson  was  necessarily  incomplete  on  account  of 
the  inability  to  obtain  permission  to  remove  any  of  the  intestine. 
The  following  data  are  taken  from  his  report : — 

The  liver  was  found  larger  than  normal,  of  a  deep  yellowish- 
green  color,  and  of  greatly  increased  consistency.  The  cut  surface 
was  somewhat  granular,  with  numerous  larger  and  smaller  con- 
nective-tissue striae  running  irregularly  through  it.  The  gall-blad- 
der was  entirely  empty,  collapsed  and  of  a  yellowish  color.  The 
cystic  duct  was  apparently  obliterated.  The  right  and  left  hepatic 
ducts  were  patulous,  but  it  was  impossible  to  follow  out  the  course 
of  the  common  duct  on  account  of  the  imposed  conditions  of  the 
autopsy.  Microscopical  examination  showed  the  typical  lesions  of 
biliary  cirrhosis,  there  being  an  extensive  increase  of  the  periportal 
connective  tissue  with  a  proportionately  great  multiplication  of  bile 
ducts.  The  hyperplastic  connective  tissue  in  some  instances  in- 
vaded the  lobule,  but  was  in  general  confined  to  the  periphery. 
In  the  center  of  the  lobules  there  was  some  deposit  of  fibrous 
tissue  of  a  younger  and  more  cellular  type. 

The  spleen  was  two  or  three  times  its  normal  size ;  its  con- 
sistency slightly  increased;  its  cut  surface  dark  grayish-red,  and 
the  follicles  grayish  and  rather  more  prominent  than  normal.  ^  His- 
tologically there  was  a  moderate  hyperplasia  of  the  lymphoid  ele- 
ments of  the  follicles  with  special  richness  of  the  pulp  in  blood 
and  blood  pigment. 

This  case  is  a  very  typical  one  of  congenital  biliary  cirrhosis. 
The  total  obliteration  of  the  cystic  duct  would  not,  of  course, 
account  for  the  jaundice.  Unfortunately,  it  is  impossible  for  us 
to  know  whether  the  common  duct  was  obliterated  in  any  part  of 
its  course,  although  it  may  be  fairly  presumed  that  this  condi- 
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tion  was  present  in  view  of  the  presence  of  this  lesion  in  the 
cystic  duct.  As  has  been  pointed  out  by  writers,  and  as  I  have 
remarked  in  the  report  of  my  previous  case,  these  two  condi- 
tions, congenital  biliary  cirrhosis  and  congenital  obliteration  of 
the  bile  ducts,  cannot  well  be  considered  as  distinct  diseases.  In 
discussing  my  first  case  I  referred  to  the  two  views  held  by 
writers.  The  first  is  that  obliteration,  immediately  or  finally  com- 
plete, occurs  in  the  bile  duct  and  that  a  biliary  cirrhosis  develops 
as  a  sequel  to  this.  The  second  view  is  that  of  Rolleston  and 
Hayne,  viz.,  that  the  cholangitis  and  cirrhosis  develop  at  the  same 
time  within  the  liver,  and  that  the  former  descends  to  the  larger 
ducts  and  finally  occludes  them.  As  pointed  out  by  Thomson, 
nearly  all  cases  of  congenital  obliteration  are  attended  by  some 
degree  of  biliary  cirrhosis.  In  my  first  case  death  occurred  when 
the  child  was  but  a  few  days  old.  A  complete  obliteration  of  the 
common  duct  was  found  and  the  cirrhosis  was  slight.  That 
case  certainly  indicated  that  the  inflammation  and  final  obliteration 
of  the  common  duct  was  the  primary  lesion.  In  the  case  I  now 
report  it  is  impossible  to  tell  which  lesion  was  primary. 

While  it  is  probable,  as  Thomson  claimed,  that  there  is  no 
case  of  obliteration  of  the  bile  ducts  which  is  not  attended  by 
more  or  less  biliary  cirrhosis,  it  seems  that  the  reverse  of  this  is 
not  true.  Cirrhosis  can  occur  without  obstruction.  One  view 
advanced  is  that  the  cirrhosis  is  the  primary  lesion  and  that 
obliteration  is  the  result  of  a  descending  cholangitis. 

The  cause  of  the  condition  is  unknown,  and  very  possibly 
varies  with  the  case.  It  certainly  seems  probable,  as  Thomson 
has  pointed  out,  that  congenital  syphilis  is  not  an  etiological 
factor.  The  diagnostic  symptoms  are  acholic  stools,  bile  in  the 
urine,  persistent  jaundice  often  with  hemorrhages,  and  progres- 
sive failure  of  health.  Fever  is  not  a  necessary  symptom.  In  the 
case  now  reported  it  was  present  more  or  less  constantly,  but  was 
probably  an  accidental  symptom. 

The  diagnosis  of  the  disease  is  by  no  means  easy.  Icterus 
neonatorum  presents  no  difficulty.  Its  short  duration,  with  the 
presence  of  bile  in  the  feces  and  its  absence  from  the  urine,  serves 
to  distinguish  it.  Jaundice  dependent  upon  sepsis  is  not  often 
so  intense  and  persistent.  There  is  fever,  and  biliary  coloring 
matter  is  generally  present  in  the  feces.  Generally  some  evidences 
of   sepsis   can   be   discovered.     Obliteration,   however,   may   be 
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readily  confounded  with  a  simple  catarrhal  jaundice  due  to  duo- 
denal catarrh  with  its  consequent  swelling  and  obstruction  of  the 
exit  of  the  common  bile  duct.  Some  degree  of  fever  is  liable  to 
be  constant  in  this  condition,  so  that  the  absence  of  this  symptom 
militates  against  the  presence  of  catarrhal  jaundice.  I  have,  how- 
ever, seen  the  diagnosis  very  perplexing.  Only  time  will  serve 
to  make  a  satisfactory  distinction.  Another  condition  which  may 
be  readily  confounded,  and  which  is,  indeed,  very  probably  closely 
allied,  is  the  congenital  persistent  jaundice  described  by  Parkes 
Weber,  which,  as  he  believes,  may  be  due  to  a  partial  oblitera- 
tion of  the  bile  duct  which  eventually  disappears.  I  have 
referred  to  this  matter  in  my  previous  communication  and  detailed 
a  case  which  was  certainly  of  this  nature,  although  the  family  his- 
tory had  rendered  the  diagnosis  of  obliteration  extremely  probable. 
With  the  advance  of  surgery  it  is  to  be  hoped  that  perhaps 
the  time  may  come  when  operative  interference  may  be  employed 
in  the  effort  to  save  some  of  these  cases.  The  difficulty  is  that 
such  an  operation  so  early  in  life  would  be  of  necessity  an  ex- 
tremely dangerous  one,  and  that  it  is  impossible  to  determine  in 
advance  whether  the  condition  is  one  which  can  be  removed. 


HEMOTHORAX.— A    CASE.— INFANT    FIVE    MONTHS 
OLD.— ASPIRATION.— RECOVERY. 

BY  \V.  P.   XORTHRUP,    M.D., 
New   York. 

Apart  from  symptoms  connected  with  the  chest,  the  history  of 
the  present  case  is  negative.  Looking  backward  from  the  pres- 
ent time  of  writing,  the  events  of  birth  and  first  three  months  of 
Hfe  are  negHgible. 

The  present  illness  began  with  gradual  onset,  and  up  to  the 
time  of  my  connection  with  the  case  the  history  mentioned  only 
labored  breathing  and  cyanosis,  with  some  suggestion  of  cardiac 
excitement.  There  \vas  no  mention  of  dullness,  no  fever  and 
no  sure  evidence  concerning  rales.  The  patient  was  seen  three 
times  by  a  well-known  specialist,  who  pronounced  the  case  on 
his  first  two  visits  to  be  dry  bronchitis,  and  on  the  third  pro- 
nounced the  case  quite  well,  admonishing  the  parents  that  they 
were  ovemervous  and  that  was  all  there  was  about  it. 

It  was  a  month  later  when  I  saw  the  infant.  The  above 
report  coming  through  the  memory  of  two  witnesses,  together 
with  their  own  added  observations,  leaves  the  history  difficult 
to  interpret. 

Let  it  be  remembered  that  this  portion  of  the  history  at  least 
is  probable — that  the  child  had  been  sick  two  months  out  of  its 
five  months  of  life;  that  the  onset  of  the  present  difficulty  was 
gradual;  that  there  had  never  been  any  fever;  that  ultimately 
there  was  marked  dyspnea;  respirations,  50  to  80  per  minute; 
occasional  cyanosis,  restlessness.  It  was  difficult  to  ascertain 
whether  urgent  symptoms  had  developed  rather  rapidly,  or 
whether  the  whole  complex  had  developed  gradually. 

The  manifestations  at  the  time  of  my  first  observations  were 
these:  A  poorly-developed  child  for  five  months  of  hfe,  under- 
weight, but  not  emaciated;  pale,  breathing  80  per  minute  while 
quiet.  Left  chest  less  expansive  than  the  right,  flat  on  per- 
cussion from  top  to  bottom,  with  exaggerated  breathing,  and 
in  places  bronchovesicular   at   apex    in    front.     No   respiratory 
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murmur  over  the  lower  portions  or  in  axillary  line.     The  heart 
was  displaced  to  the  right,  cardiac  dullness  reaching  one  to  one 
and  one-half  inches  to  the  right  of  the  sternum.    Never  any  fever. 
Before  examining  the  patient  I  was  cautioned  that  disturb- 
ing the  child  would  probably  induce  a  "bad  turn."     The  child 
had  these  bad  turns  occasionally,  anyway,  but  now  the  friends 
and  physicians  feared  to  disturb  it  at  all.     The  features  of  the 
attacks  were  difficult  to  describe,  but  the  attacks  were  rather 
alarming.    This  I  soon  found  to  be  true,  and,  though  forewarned 
and  doubly  cautious  in  handling  the  child,  I  had  my  own  ex- 
perience with  the  case.     Taking  the  infant  on  a  pillow,  laying  it 
in  the  good  light  before  the  window,  nothing  happened  so  long 
as  the  infant  lay  quietly  on  its  back  and  did  not  become  excited, 
did  not  cry,  did  not  swallow  liquids ;  in  short,  so  long  as  it  lay 
perfectly  quiet  and  tranquil,  without  bodily  or  mental  disturbance. 
All  went  well  until  the  child  was  gently  turned  toward  its  right 
side.    Directly  certain  symptoms  caused  the  doctors  to  say :  "He's 
going  to  have  an  attack  now,"  or  "He's  getting  an  attack,"  "Shall 
we  get  the  oxygen?"     The  pulse  recorded  a  few  staggering  im- 
pulses, the  skin  became  cyanotic,  premonitory  gasps  suggested  a 
prompt  cessation  of  all  vital  functions.     The  child  was,  needless 
to  remind  you,  turned  at  once  on  its  back.     Oxygen,  which  had 
been  always  in  readiness,  was  administered  and  with,  fortunately, 
its  usual  good  results.    The  heart  gave  a  few  irregular  strokes 
against  the  chest  wall,  then  beat  intermittingly,  the  color  mean- 
time changing  from  deep  cyanosis  to  a  dull  leaden  color.     At 
length  the  heart,  color  and  general  condition  returned  to  their 
habitual   state.     Respirations   after  this   attack,   even   when  the 
child  was  lying  quietly  on  its  back,  with  eyes  closed,  were  80  to 
100. 

One  of  the  physicians  present  was  an  X-ray  enthusiast  and 
expert  and  possessed  a  portable  apparatus.  We  thought  it  best 
to  leave  the  infant  undisturbed  for  the  time  being  and  at  a  favor- 
able moment  to  secure  an  X-ray  picture  of  the  chest.  The  X-ray 
negative  is  here  and  you  will  recognize  a  typical  illustration  of  a 
chest  well  filled  with  opaque  fluid ;  heart  displacement  likewise  well 
shown. 

On  a  second  visit,  with  due  precautions  and  with  slightest  pos- 
sible anesthesia,  a  Potain  aspirating  apparatus  was  employed  to 
withdraw  the  fluid.    The  needle  was  inserted  in  the  sixth  space, 
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axillary  line,  the  child  lying  on  its  back.  Everything  went  well. 
The  room  in  which  the  aspiration  was  performed  was  rather 
dark,  the  light  being  derived  from  a  high  gas  flame.  Fluid  was 
reached  in  the  easiest  possible  way  through  the  thin  chest  wall 
and  farthest  possible  from  the  heart  and  great  vessels.  No  one 
noted  at  first  the  color  of  the  fluid.  The  fact  that  fluid  was  run- 
ning freely,  that  the  condition  of  the  child  was  most  important 
to  observe,  kept  our  minds  active  between  anesthesia  (which 
was  partial  and  short),  pulse  behavior  and  fluid.  After  a  few 
seconds,  which  seemed  longer,  we  noted  that  the  fluid  was  black 
or  seemed  so  in  the  indistinct  light.  The  child's  condition  was 
good,  and  we  held  our  course.  Two  ounces  flowed  readily  into 
a  bottle  which,  to  me  at  least,  unexpectedly  proved  to  be  of  amber- 
colored  glass.  Two  ounces  we  deemed  a  sufficient  amount  for 
one  tapping  and  the  fluid  proved  to  be  blood. 

There  were  no  threatening  symptoms  during  or  following  the 
aspiration.  The  child's  pulse  improved  at  once;  the  heart  re- 
turned nearly  to  its  normal  position;  general  condition  improved. 
The  subsequent  course  of  the  case  to  complete  recovery  was  rapid 
and  uneventful. 

The  blood  was  fluid,  gave  the  impression  of  containing  rather 
more  serum  than  normal,  was  very  dark  like  a  blood  clot,  con- 
tained apparently  no  pus  and  no  shreds.  The  blood  coagulated 
quickly  in  the  bottle. 

Blood  examination  by  Dr.  W.  R.  Williams  was  reported  as 
follows : — The  material  submitted  for  examination  consisted  of 
about  70  c.c.  of  unclotted  liquid,  opaque,  of  the  color  of  blood 
and  of  a  specific  gravity  of  1.032. 

The  red  cells  were  well  preserved,  the  leukocytes  were  not 
abnormally  abundant.  An  exact  differential  count  of  the  leu- 
kocytes was  not  made,  but  the  percentages  of  the  various  types 
seemed  about  that  of  normal  blood. 

Examination  of  smears  for  tubercle  bacilli  was  negative. 
Because  of  the  evident  contamination  of  the  liquid  a  careful 
bacteriological  examination  was  not  made.  The  liquid  was  a 
mixture  of  serum  with  a  large  amount  of  blood. 

Upon  standing,  the  blood  became  laked  and  an  odor  of  putre- 
faction developed.  Subsequent  history  disclosed  the  fact  that  the 
specimen  was  not  sent  to  the  pathologist  for  several  days. 

The  child's  condition  was  reported  favorable  from  time  to 
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time.  On  the  third  visit,  two  weeks  later,  it  was  proposed  to  re- 
move the  remaining  blood  by  aspiration.  It  was  believed  that  2 
ounces  was  not  all  the  contained  blood,  and  further  aspiration 
would  probably  be  necessary.  On  examining  the  infant,  however, 
the  heart  was  found  to  be  in  place,  the  breathing  signs  perfect  in 
all  parts  of  the  lung.  In  short,  no  one  could  tell  from  examina- 
tions and  the  child's  condition  that  it  had  had  anything  in  its 
pleura,  and  if  told  that  one  side  had  contained  a  large  quantity 
of  fluid  (in  proportion  to  the  size  of  the  chest)  one  could  not 
tell  on  which  side  it  had  been. 

It  is  now  more  than  a  year  since  the  aspiration,  the  child  is 
a  year  and  five  months  old,  and  the  only  cause  of  anxiety  to  the 
overanxious  parents  is  rapid  respiration.  Dr.  Jacobi  has  seen 
the  case  in  his  office,  and  as  I  understand  has  not  found  anything 
definitely  wrong  with  the  child.  Its  respirations  are  rapid  on 
occasions,  and  if  correctly  reported  he  attributes  it  to  some  abnor- 
mality, possibly,  but  the  nature. of  it  is  undiscoverable. 

I  am  indebted  to  Dr.  Marcus  I.  Blank,  whose  case  it  was,  and 
to  Dr.  I.  L.  Feinberg,  for  two  excellent  X-ray  pictures,  which 
help  much  to  make  the  history  complete. 

I  can  give  no  explanation  of  the  cause  of  the  hemothorax. 
There  was  no  history  of  accident,  no  tubercle  bacilli  were  found 
and  no  signs  of  tuberculosis  have  since  been  discovered.  There 
was  no  hemorrhagic  condition — purpura  or  scurvy ;  no  disease  of 
other  serous  membranes,  no  malignant  growth,  no  syphilis,  no  evi- 
dence of  thrombosis,  no  murmurs  in  the  heart.  Nine  months  after 
the  aspiration  the  child  is  said  to  have  had  pneumonia,  running 
a  ten-day  course,  with  maximum  temperature  of  104°  F.,  followed 
by  normal  convalescence.  The  child  has  had  this  extraordinary 
history  and  now  a  year  later  is  well  and  thriving. 


PNEUMOHYDROTHORAX   IN   A   BOY   TWO  YEARS 
OLD.— RECOVERY. 

BY   FRANCIS   HUBER^   M.D.^ 
New  York. 

"With  the  possible  exception  of  gas  in  the  pleural  cavity  from 
the  decomposition  of  exudation,  pneumothorax  always  results 
from  perforation  of  the  pleura  and  entrance  of  air  through  the 
opening." 

The  view  held  by  authors  in  former  years  that  gas  is  some- 
times secreted  by  the  pleura  is  no  longer  entertained  at  the 
present  time,  though  several  excellent  authorities — Senator, 
Biermer  and  Weil — claim  that  gas  may  exceptionally  develop  in 
the  pleural  cavity  from  decomposition.  More  recent  observa- 
tions have  demonstrated  the  presence  of  gas-forming  micro- 
organisms in  a  few  instances. 

The  air  gains  entrance  to  the  pleural  cavity  by  perforation, 
either  from  diseased  conditions  in  the  organs  wuthin  the  chest  or 
through  the  thoracic  walls. 

The  most  frequent  cause  is  the  presence  of  an  ulcerative 
tuberculous  focus  immediately  beneath  the  pulmonary  pleura. 
Ninety  per  cent,  of  the  cases  are  due  to  this  factor.  Among  the 
other  causes  may  be  cited  perforation  of  an  empyema  into  a 
bronchus,  the  giving  way  of  a  gangrenous  process  in  the  lung, 
rupture  of  a  pulmonary  abscess  or  hydatid  cyst,  bronchial  ulcera- 
tions in  connection  with  bronchiectasis  or  foreign  bodies  and 
rupture  of  a  subpleural  emphysematous  vesicle. 

Severe  paroxysmal  coughing,  excessive  vomiting  spells,  or 
any  violent  effort  which  increases  the  intrathoracic  pressure  may 
precipitate  a  rupture  of  the  weakened  pleural  surface  and  thereby 
admit  air  to  the  pleural  sac.  On  the  other  hand,  a  study  of  the 
literature  reveals  several  cases  in  which  the  ulceration  of  the 
pleura  was  insidious  and  perforation  may  take  place  in  the  ab- 
sence of  any  violent  respiratory  action.  It  has  even  occurred 
during  sleep. 

Trauma  of  the  thoracic  walls,  stab  wounds,  fracture  of  ribs 
with   laceration   of  the   pulmonary  pleura,   or   severe   chest  in- 
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juries  without  any  external  wound  or  fracture  may  give  rise  to 
this  condition. 

Within  the  past  three  years  the  writer  has  seen  in  consulta- 
tion 3  cases  in  which  the  accident  followed  the  employment  of  the 
exploratory  syringe  in  suspected  cases  of  empyema.  One  of 
these  was  complicated  by  an  extensive  emphysema  of  the  sub- 
cutaneous tissue  involving  one  side  of  the  chest  and  extending 
upward  above  the  clavicle.  Fortunately  no  effusion  followed 
and  the  patient  recovered  under  palliative  treatment. 

To  quote  from  the  American  System  of  Practical  Medicine, 
Vol.  II.,  p.  310:  "An  uncommon  but  exceedingly  interesting  and 
important  form  has  been  termed  'accidental' ;  it  is  characterized 
by  occurrence  in  apparently  healthy  individuals  and  by  a  usually 
favorable  course.  While  cases  apparently  accidental  are  often  due 
to  a  latent  tuberculosis,  it  is  now  definitely  conceded  that  pneu- 
mothorax is  occasionally  caused  by  the  simple  rupture  of  a  healthy 
or,  more  frequently,  emphysematous  lung." 

Holt  refers  to  the  occurrence  of  the  pathological  condition  in 
children,  in  a  few  brief  words,  as  a  complication  in  tuberculosis. 

Jacobi  makes  a  few  general  remarks. 

In  Carr's  Practice  of  Pediatrics  we  are  told  "this  is  a  rare 
disease  in  childhood,  since  phthisis,  which  forms  the  common 
cause  in  adults,  is  of  uncommon  occurrence  in  children." 

Rosenbach's  excellent  article  in  Nothnagel's  work  is  well 
worthy  of  study. 

Netter,  in  Grancher  and  Comby  (third  volume),  comments 
upon  its  rare  occurrence  in  early  age. 

In  the  American  System  of  Practical  Medicine,  Vol.  II., 
p.  311,  we  are  told  pneumothorax  is  rare  in  children.  It  oftenest 
originates  in  a  bronchopneumonia  from  the  rupture  of  small 
superficial  abscesses,  such  as  the  French  have  termed  vacuoles. 
Rilliet  and  Barthez  assert  that  pneumothorax  from  this  cause  is 
not  so  infrequent  in  children  under  seven  years. 

Pneumothorax  is  almost  invariably  followed  by  pleurisy, 
usually  limited  to  the  affected  side.  The  effusion  is  sero-fibrinous 
in  perhaps  two-thirds  of  all  cases  (Netter,  West,  Senator,  Weil). 

As  is  evident  from  what  has  been  said,  pneumohydrothorax 
is  not  a  distinct  disease ;  it  is  secondary  to,  or  a  complication  of, 
some  pre-existing  pathological  state.  For  clinical  purposes  we 
can  safely,  then,  assume  the  existence  of  a  channel  of  communi- 
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cation  between  the  pleural  cavity  and  the  atmospheric  air  plus  a 
secondary  pleurisy  with  eflfusion. 

Max  M.,  two  years  old,  Russian  and  Polish  parentage,  was 
admitted  to  Beth  Israel  Hospital  March  6,  1907. 

Family  history  negative ;  is  the  sixth  child ;  no  accident  at 
birth;  breast  fed  for  one  year;  after  this  received  articles  from 
the  table.  Dentition  began  at  fourteen  months ;  walked  when 
twenty-one  months  old ;  appetite  good ;  bowels  regular ;  surround- 
ings poor. 

Was  reported  to  have  had  measles  when  a  year  old,  followed 
by  pneumonia;  one  month  later  was  said  to  have  had  a  second 
attack  lasting  twelve  days.  With  the  exception  of  an  injury  to 
head,  due  to  the  falling  of  a  section  of  a  bedstead  three  weeks 
before,  and  which  was  not  followed  by  any  serious  consequences, 
he  had  been  in  fair  health. 

About  two  weeks  prior  to  admission  he  had  a  sudden  rise  of 
temperature,  vomited  a  little,  was  constipated,  and  after  four 
days'  illness  seemed  to  be  in  fair  condition,  though  somewhat 
restless  at  night. 

The  present  illness  of  six  days'  duration  began  with  fever, 
followed  in  a  few  hours  by  vomiting,  which  recurred  several  times 
daily  until  admission.  It  was  claimed  that  everything  was  re- 
jected. Cough  was  present  from  the  first,  attended  with  yellowish 
expectoration.  The  attacks  recurred  at  frequent  intervals,  and  at 
times  were  followed  by  vomiting.  Dyspnea  present  from  the 
beginning ;  no  cyanosis ;  patient  greatly  prostrated ;  no  sweat- 
ing; stools  greenish  and  offensive. 

General  condition  of  the  child  good.  Skin  hot  and  dry; 
marked  dyspnea  present ;  no  cyanosis  or  eruption  upon  skin. 

Ears,  nose,  mouth  and  throat  negative;  cervical  glands 
palpable,  neck  not  rigid. 

Chest. — Left  side  measured  one  inch  more  than  the  right. 
Over  left  lower  lobe  there  was  flatness,  with  distinct  bronchial 
breathing  and  diminished  fremitus.  Above  those  were  fine 
pleuritic  friction  sounds. 

Anteriorly,  over  the  precordial  region,  resonance  in  place  of 
the  cardiac  dullness.  Amphoric  breathing  and  metallic  tinkle 
present  laterally,  more  pronounced  upon  coughing.  Coin  sound 
readily  elicited.  Pleural  and  pleuropericardial  friction  sounds  dis- 
tinctlv  heard. 
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In  sitting  position  dullness  was  noticed  in  the  precordial  region 
with  obliteration  of  Traube's  semilunar  space.  Amphoric  breath- 
ing less  distinct  and  heard  higher  up.     Succussion  present. 

Change  in  the  patient's  position  produced  a  decided  variation 
in  the  line  of  dullness.  The  shifting  in  the  flat  area  was  im- 
mediate, pronounced  and  characteristic. 

Right  Lung. — Exaggerated  breathing,  otherwise  normal.  In 
differentiating  between  simple  effusion  and  effusion  plus  air,  no 
difficulty  need  be  encountered  if  we  remember  the  two  physical 
signs  absolutely  distinctive  of  the  presence  of  pneumohydro- 
thorax: (i)  A  strict  horizontal  upper  line  of  flatness,  what- 
ever position  the  patient  may  take,  there  being  no  resisting 
lung  to  hinder  the  fluid  from  assuming  immediately,  and  under 
all  conditions,  an  absolute  hydrostatic  level.  (2)  An  im- 
mediate change  of  this  level  of  flatness  with  every  change  of 
position.  These  signs  are  all  the  more  readily  noticeable  on 
percussion  because  of  the  mai;ked  contrast  between  the  flatness 
of  the  effusion  and  the  hyperresonance  above. 

Heart  greatly  displaced ;  apex  beat  just  within  line  of  right 
nipple ;  left  border  about  middle  of  sternum ;  sounds  of  fair 
quality,  regular  about  160;  no  murmur.  On  sitting  up,  cardiac 
dullness  shifted  to  left  about  one  and  one-half  inches. 

Spleen  palpable ;  no  abdominal  distention. 

WHITE  BLOOD  CORPUSCLES. 

March  7,  '07.    March  15,  '07.    March  28,  '07. 

Number  per  cu.  mm 11,400  13,000  15,000 

Small  mononuclear  12.  %  6.  %  I7-  % 

Large          "              7.5%  16.5%  23.5% 

Transitional    1.5%  2.5% 

Polynuclear  neutrophile 7^-5%  74-5%  57.  % 

"              eosinophile .5%  2.  % 

Mast  cells 5%  ...  .5% 

Chart  No.  i  (page  86)  shows  P.R.  and  T.  for  first  week  after  ad- 
mission to  hospital.  The  subsequent  history  is  briefly  as  follows : — 

March  13th. — Gradual  improvement  in  every  respect. 
Amphoric  breathing  but  faintly  heard  upon  deep  breathing  or 
crying.  Numerous  fine  friction  rales  posteriorly  above  and 
below ;  pleuropericardial  friction  sounds  distinct. 

March  i6th. — Heart  less  displaced. 
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March  20th. — Radiograph  taken  shows  heart  pushed  some- 
what to  right,  etc. 

March  24th. — Improvement  continues. 

March  24th  to  April  2d,  twenty-fourth  to  thirty-fourth  day  of 
disease,  irregular  temperature  with  increased  pulse-rate  and  respir- 
ation.    (Charts  Nos.  2  and  3.)     General  condition  satisfactory. 

March  31st. — For  the  first  time  distinct  pericardial  friction 
sounds  were  heard. 


RADIOGRAPH    IN    CASE    OF    PNEUMOHYDROTHORAX,    SHOWING    FLUID   ON   LEFT 
SIDE  AND   HEART   DISPLACED   TO   THE   RIGHT. 

April  9th. — Improvement  continued.  Had  gained  in  flesh  and 
strength.  Local  signs  improving  slowly.  Developed  measles  and 
was  sent  to  the  Willard  Parker  Hospital.  The  course  was  un- 
eventful, and  when  seen,  May  25th,  he  was  in  excellent  physical 
condition.  Breathing  somewhat  diminished  on  left  side;  few 
friction  sounds  still  evident. 

June  8th. — Radiograph  taken  by  Dr.  Hirsch  showed  slight 
shadow  over  left  base  due  to  thickening  and  adhesions.  Enlarged 
bronchial  glands  visible  to  right  of  heart.  Aside  from  an  ir- 
ritable cough,  condition  was  satisfactory  in  every  respect. 
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Because  of  the  unusual  character  and  the  rarity  of  the  path- 
ological condition  at  this  age,  the  case  is  reported  at  length.  A 
few  remarks  only  will  be  appended. 

CHART  NO.   1. 
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It  is  well  known  that  pneumothorax  may  occur  early  in  the 
course  of  tuberculosis,  before  the  development  of  well-marked 
and   characteristic   symptoms.     Our  patient  has  been  carefully 
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watched.  Repeated  examinations  of  the  sputum  were  made  with 
negative  results. 

About  the  same  time  there  were  in  the  hospital  in  the  adult 
service,  2  other  cases  of  air  and  fluid  in  the  pleural  cavity  as  a 
complication  of  tuberculosis. 

The  course  of  our  case  was  in  marked  contrast  with  the  others, 
which  rapidly  went  to  a  fatal  termination. 

It  is  to  be  regretted  that,  from  a  scientific  point  of  view,  no 
bacteriological  examination  was  made  of  the  fluid  in  the  pleural 
cavity.     The  child  was  progressing  favorably  and  therefore  a 

CHART  NO.  3. 
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puncture  was  not  indicated.  Furthermore,  it  is  claimed  that  the 
perforation  is  probably  open  if  a  loud,  amphoric,  blowing  sound 
is  heard  with  respiration,  or  if  both  inspiration  and  expiration 
are  accompanied  by  a  metallic  sound  like  the  bursting  of  a  bubble 
(Weil).  This  latter,  however,  is  a  very  rare  occurrence.  In  our 
case  the  amphoric  breathing  was  very  distinct ;  there  was  likewise 
metallic  tinkle,  justifying  the  suspicion  that  it  was  an  open  and 
not  a  closed  or  valvular  type. 

In  view  of  these  facts,  it  was  feared  that,  if  a  puncture  were 
made,  a  subcutaneous  emphysema  might  follow  and  complicate 
matters. 

This  is  not  a  theoretical  objection,  for  the  author  knows  of 
two  instances  in  which  the  accident  took  place,  necessitating  a 
rapid  incision  with  drainage.    Both  eventually  recovered. 


REPORT  OF  CASE  OF  CHYLOTHORAX  IN  A  CHILD. 

BY  CHARLES  GODWIN  JENNINGS,  M.D., 

AND 

HERBERT  M.  RICH,  M.D., 
Detroit. 

The  child  was  brought  to  St.  Mary's  Dispensary  on  June  i, 
1906,  with  a  complaint  of  rapid  and  difficult  breathing.  He  was 
then  nine  months  old,  the  first  child  of  healthy  parents,  and  he  had 
been  well  until  about  six  weeks  before,  when  he  had  a  hard  cold. 
It  probably  terminated  in  pneumonia,  from  the  mother's  story, 
although  not  so  diagnosed.  The  rapid  and  difficult  respiration  had 
come  on  soon  after  this,  and  had  thus  continued  for  about  four 
weeks  at  the  time  the  child  first  came  under  observation. 

Examination  revealed  the  presence  of  fluid  in  the  right  pleural 
cavity.  Upon  tapping,  30  c.c.  of  a  milky  fluid  were  removed.  The 
nature  of  this  fluid  will  be  considered  later. 

The  child  at  this  time  weighed  20^/2  pounds,  and  fortunately 
the  mother  was  able  to  nurse  him  until  he  was  fifteen  months  old. 
By  careful  management  he  has  been  kept  well,  and  now  weighs 
26V2  pounds,  having  gained  in  the  eleven  months  about  6  pounds. 
During  this  time  the  pleural  cavity  has  refilled  at  regular  inter- 
vals and  paracentesis  was  performed  on  the  following  dates : — 

May,  25,  1906,  30  c.c. — for  diagnosis. 


Dr.T.B.  Cooley  (not  emptied). 

(Reappeared  in  two  days.) 
Dr.  Cooley. 
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April  5,  1907,  24  ounces.     (Abdomen.) 

16.  '*  24  " 
May  3,     *'     26      *' 

14,  "  22  " 
This  makes  seventeen  times  in  the  eleven  months. 

THE  PHYSICAL  SIGNS. 


PHOTOGRAPH      OF     CASE      OF      CHYLO- 
THORAX,  SHOWING  THE   DISPLACE- 
MENT    OF     THE      LIVER     AXD 
THE   HEART. 

X  marks  the  apex  beat  of  the  heart. 
The  black  line  at  the  left  shows  the 
lower  border  of  the  liver. 


The  signs  in  this  case 
were  not  unusual  except  in 
their  exaggeration,  caused 
by  such  a  large  amount  of 
fluid  in  the  chest  of  a  small 
child.  The  photograph 
shows  the  displacement  of 
the  liver  and  heart.  There 
was  great  compensatory 
emphysema  of  the  left 
lung,  and  an  interesting 
observation  was  that  as 
this  compensation  pro- 
ceeded the  rate  of  the  res- 
piration was  lessened  dur- 
ing the  tin]e  when  the  fluid 
was  present.  Recently  this 
rate  has  been  as  low  as  38, 
where  in  the  beginning  it 
was  rarely  below  60  and 
frequently  was  80.  Pres- 
sure symptoms  were  also 
gradually  eliminated  when 
in  the  upright  position. 
When  lying  down,  how- 
ever, the  dyspnea  and 
cyanosis  still  persisted 
when  the  amount  of  fluid 
approached  its  maximum. 


FEVER. 

From  the   time  when  first   seen   until  about  December   ist, 
six  months,  there  was  a  daily  rise  of  temperature,  the  range  be- 
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ing  99°  to  100.6°.  On  October  8th  o.i  mg.  of  tuberculin  was 
injected.  This  was  followed  by  successive  and  increasing  in- 
jections, up  to  4  mg.,  at  intervals  of  three  days  to  two  weeks. 
There  was  never  any  temperature  evidence  of  reaction  to  these 
injections,  but  about  this  time  the  temperature  disappeared  and 
was  not  again  noted. 

THE  FLUID. 

To  the  naked  eye  the  fluid  closely  resembled  milk — a  white 
fluid  upon  which  a  layer  of  yellowish  fat  arose  upon  standing. 
The  reaction  was  alkaline  or  amphoteric.  The  specific  gravity 
varied  from  1.008  to  1.020.  The  fat  varied  from  3  to  4  per  cent., 
and  proteids  from  5  to  8  per  cent.  Sugar  was  repeatedly  tested 
for  but  never  found. 

The  microscopical  picture  was  unique.  The  fat  was  in  such  a 
fine  state  of  division  that  it  resembled,  under  the  microscope,  a 
hanging  drop  of  an  emulsion  of  living  bacteria.  There  was  pro- 
nounced Brownian  motion.  The  fat  was  easily  demonstrated.  By 
shaking  with  a  little  ether  the  fluid  became  entirely  clear. 

TREATMENT. 

In  addition  to  the  tuberculin  injections  already  mentioned,  and 
careful  symptomatic  treatment  for  intercurrent  difficulties,  the 
child  took,  over  a  period  of  several  months,  syr.  iodid,  iron  and 
nuclein. 

LATER   NOTE. 

On  May  21st  the  fluid  again  appeared  in  the  chest,  but  as 
there  was  very  little  embarrassment  it  was  allowed  to  remain. 
This  fluid  gradually  became  less,  and  on  August  14th  there  was  a 
small  amount  in  the  pleural  cavity.  On  October  21st,  practically 
five  months  after  the  last  appearance  of  the  fluid,  the  child  was 
again  brought  in  with  the  right  pleural  cavity  completely  filled. 
On  October  25th  the  dyspnea  became  so  urgent  that  it  was  again 
necessary  to  tap,  32  ounces  being  removed.  The  specific  gravity 
of  this  fluid  was  1.014  and  the  fat  about  6  per  cent.  The  child 
now  weighs  about  29  pounds. 

November  i,  iQoy. 


SPECIMENS  AND  PHOTOGRAPH  OF  RESECTED  RIBS. 

BY  FRANCIS  HUBER,  M.D., 
Xew    York. 

At  the  seventeenth  session  of  this  Society*  the  writer  presented 
several  specimens  showing  the  pathological  changes  observed  in 
the  adjoining  ribs  in  a  few  cases  of  empyema  treated  by  simple 
incision  and  drainage  by  means  of  a  single  or  double  rubber  tube, 
in  which  a  sinus  persisted. 

As  a  further  contribution  to  the  subject,  the  accompanying 
interesting  specimens  and  photograph  are  shown. 

Specimen  No.  i  was  obtained  from  Rosie  A.,  tw^o  years  old, 
who  entered  the  children's  service,  Beth  Israel  Hospital,  Feb- 
ruary 6,  1906.  She  had  been  ill  for  ten  days  prior  to  admission. 
The  prominent  symptoms  were  cough,  dyspnea  and  temperature. 
February  12th  the  affected  side  was  incised  and  drained  by  means 
of  a  double  rubber  tube.  The  subsequent  course  was  favorable, 
the  little  patient  leaving  the  hospital  April  i,  1906,  full  expansion 
of  the  lung  having  taken  place.  The  wound  had  healed  nicely 
and  the  child  appeared  to  be  well  in  every  respect. 

On  December  23,  1906,  the  child  was  again  admitted.  The 
general  condition  was  excellent.  At  the  site  of  the  original  in- 
cision there  was  a  small  abscess  with  reddened  surface,  which 
had  developed  in  the  last  ten- days.  This  was  incised,  allowing 
about  oiv  of  pus  to  escape.  As  the  probe  entered  the  pleura  for 
the  distance  of  about  two  inches,  two  ribs  joined  by  a  bony  bridge 
were  resected.  The  secondary  cavity  covered  by  the  above-men- 
tioned ribs,  about  two  and  three-quarters  inches  in  length,  was 
fully  exposed,  packed  with  sterile  gauze  and  dressed  in  the  usual 
manner.  The  subsequent  course  was  uneventful ;  the  wound  was 
firmly  healed  by  January  20,  1907.  Patient  discharged  January 
30,  1907,  in  excellent  condition. 

Specimen  No.  2. — Patient  two  and  one-half  years  old.  Simple 
rib  resection  performed  October  9,  1906.    In  this  case  the  pleura 


•  Archives  of  Pedia  -rics,  April,  1906,  p.  249. 
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was  not  opened  by  an  intercostal  incision,  but  the  structures  pos- 
terior to  the  resected  rib  were  torn  through  and  drained.  The 
wound  healed  kindly  in  about  six  weeks.  Nothing  abnormal 
noted  until  February  21,  1907,  when  a  small  abscess  appeared. 
This  was  opened  and  found  to  lead  down  to,  but  not  through,  the 


pleura.  The  resected  bone  was  found  to  be  a  newly-formed  sec- 
tion, replacing  the  portion  taken  away  at  the  first  operation.  The 
peculiar  appearance  is  due  to  the  manner  in  which  the  periosteum 
was  lacerated  at  the  time  of  the  original  incision  and  insertion  of 
the  drain  on  October  9,  1906. 

Specimen  No.  3  was  obtained  from  a  boy  about  five  years  of 
age,  in  whom  several  ribs  had  been  resected  some  time  before  and 
in  whose  case  quite  a  cavity  remained.    The  operation  was  done 
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for  the  purpose  of  obliterating  the  secreting  surface  and  allowing 
the  chest  wall  to  fall  in. 

In  the  other  2  cases  (Specimens  Nos.  4  and  5),  age  fourteen 
and  thirteen  months,  respectively,  the  original  operation — simple 
incision  and  rubber  drainage — was  followed  in  both  cases  by  a 
chronic  pleural  fistula  of  about  four  months'  duration.  Specimen 
No.  4  shows  the  bony  bridge  and  groove. 

In  Specimen  No.  5  the  proper  relations  are  not  preserved.  The 
upper  rib  ought  to  turn  the  other  way,  in  order  to  show  the  actual 
position  of  the  two  ribs.  As  the  new  bony  formations  were  rather 
delicate,  the  specimen  is  somewhat  imperfect,  the  intermediate 
bridge  having  been  destroyed  in  the  dissection  to  free  the  ribs. 

The  ultimate  results  were  excellent  in  both  patients. 

From  a  study  of  the  specimens,  it  is  evident  that  new  bone 
formations  may  occur  in  cases  of  simple  incision  wnth  drainage 
and  also  in  cases  in  which  there  has  been  a  primary  resection  of 
the  ribs.  In  both  varieties  there  has,  unquestionably,  been  a  solu- 
tion of  continuity  of  the  edges  of  the  costal  periosteum,  which, 
becoming  everted,  causes  new  bone  to  be  thrown  out  and  thus 
gives  rise  to  the  osteophytes  and  synostosis  between  the  adjacent 
ribs.  The  presence  of  the  drain  plays  an  important  part  in  the 
process  in  most  cases.  This  is  discussed  at  length  in  the  original 
paper. 

Specimen  No.  i  is  of  particular  interest,  for  it  shows  definite- 
ly that  the  process  may  occur  in  recent  cases  in  which  no  sinus 
existed.  The  child  was  discharged  April  ist,  the  wound  having 
become  closed,  and  remaining  so,  until  a  small  abscess  appeared  at 
the  site  of  the  original  incision,  about  December  15th  of  the  same 
year — a  period  of  about  eight  and  one-half  months. 

In  the  other  instances,  excepting  Specimen  No.  3,  which 
belongs  in  a  different  category  and  in  which  there  was  practically 
a  restoration  of  the  part  resected,  the  cases  were  of  a  chronic 
type,  with  a  persistent  pleural  sinus. 

To  Dr.  I.  S.  Hirsch,  radiographist  at  Beth  Israel  Hospital,  I 
am  indebted  for  the  excellent  photograph. 


A  CASE  OF  ARTICULAR  RHEUMATISM  IN  AN 
INFANT. 

BY  J.  P.   CROZER  GRIFFITH,  M.D., 
Philadelphia. 

The  occurrence  of  acute  articular  rheumatism  in  infancy  is 
certainly  rare.  Thus,  Rauchfuss  saw  only  i  case  in  2,000  suck- 
Hngs  and  Koplik  i  in  7,000  sick  children.  An  extensive  bibliog- 
raphy is  given  by  Miller,  who  discussed  the  subject  ably  in  a 
paper  read  before  the  American  Pediatric  Society  a  few  years 
ago,  analyzing  all  the  cases  published  in  medical  literature  as  far 
as  he  was  able  to  discover  them  (Transactions  of  the  American 
Pediatric  Society,  1899).  He  could  find  but  19  detailed  which  he 
felt  warranted  to  be  considered  instances  of  the  disease. 
Numbers  of  cases  have  doubtless  erroneously  been  considered  to 
be  rheumatism.  I  have  repeatedly  seen  instances  where  this  mis- 
take in  diagnosis  has  been  made  in  cases  of  scurvy,  and  I  know 
that  this  has  been  the  experience  of  many  physicians.  Indeed, 
the  presumption  in  all  painful  affections  of  infancy  is  that  we  are 
in  reality  dealing  with  scurvy,  gonorrheal  or  septic  infection  of  the 
joints  or  some  other  affection  rather  than  with  rheumatism. 

In  view  of  the  undoubted  rarity  of  the  disease,  the  following 
case  appears  to  me  to  be  of  interest.  It  is,  I  consider,  an 
instance  of  acute  rheumatism  of  mild  grade  occurring  in  the 
first  year  of  life — the  only  undoubted  one  which  has  come  un- 
der my  observation.  Circumstances  make  the  details  in  many  re- 
spects incomplete. 

N.  F.,  born  July  22,  1903.  He  was  the  youngest  of  five  chil- 
dren, all  of  general  good  health,  except  for  the  occurrence  of 
tuberculous  cervical  adenitis  in  the  oldest.  The  parents  were 
healthy  and  free  from  rheumatic  tendency  or  syphilitic  disease. 
The  infant  was  breast-fed  for  the  first  nine  weeks,  and  was  then 
placed  on  a  modified-milk  formula,  upon  which  he  thrived,  except 
for  occasional  slight  attacks  of  indigestion.  About  the  middle  of 
March,  1904,  being  then  eight  months  old,  he  developed  fever  with 
tenderness,  redness,  swelling,  and  pain  on  movement  of  the  right 
ankle  and  right  hand,  in  the  latter  locality  the  inflammation  being 
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situated  chiefly  in  the  Httle  finger  and  the  outer  edge  of  the  hand. 
The  diagnosis  of  rheumatism  was  made  and  the  child  given 
sodium  saUcylate  iVa  grains  every  three  hours  with  a  wet  dressing 
to  the  inflamed  regions.  Under  this  treatment  he  improved.  Ex- 
amination on  March  28th  showed  a  subfebrile  temperature  and 
normal  heart  sounds.  A  relapse  occurred  about  the  end  of  the 
month,  the  temperature  rose  to  102°  F.  and  over,  pain  returned 
in  the  right  hand  and  ankle,  and  the  right  hip  also  became  in- 
volved. To  exclude  the  possibility  of  scurvy,  although  the  disease 
did  not  really  resemble  it,  orange  juice  was  given,  but  without 
benefit.  Oil  of  gaultheria  externally  was  employed  and  sodium 
salicylate  internally  recommended.  The  hand  rapidly  improved,  but 
the  right  leg  remained  swollen  and  tender,  with  the  outer  aspect 
of  the  ankle  red  and  the  knee  hot  to  the  touch.  Fever  persisted, 
although  diminishing,  and  by  April  5th  the  hand  was  practically 
well  and  the  foot  much  better.  The  heart  sounds  were  normal, 
and  the  urine  showed  no  albumin.  By  April  8th  he  was  nearly 
well.  On  April  15th,  however,  there  was  a  return  of  the  trouble 
and  the  treatment  with  oil  of  gaultheria  and  sodium  salicylate  was 
recommenced.  From  this  time  the  condition  remained  subacute 
for  over  a  month,  the  foot  remaining  slightl}'  swollen  and  red  and 
with  little  or  no  pain.    Complete  recovery  then  slowly  followed. 

The  course  of  this  case  is  so  characteristic  of  rheumatism  as 
seen  in  adults  that,  with  the  absence  of  any  other  cause  to  explain 
the  condition,  the  diagnosis  of  this  disease  seems  to  be  beyond 
question. 


PERIPHERAL  PHLEBOSCLEROSIS  IN  CHILDHOOD. 

BY  C.  F.  MARTIN,  M.D., 

AND 

J.  A.  C.  TULL,  M.D. 

(From  the  Medical   Clinic  of  the   Royal   Victoria   Hospital,   Montreal.) 

In  a  recent  communication  to  the  Association  of  American 
Physicians,  one  of  us,  in  conjunction  with  Dr.  J.  C.  Meakins, 
drew  attention  to  the  frequency  with  which  peripheral  phlebo- 
sclerosis  occurs,  not  only  where  arterial  sclerosis  exists,  but  in- 
dependently of  any  other  pathological  process,  and  very  commonly 
in  young  adults. 

These  observations  were  confirmed  not  only  by  clinical  ob- 
servations (inspection  and  palpation),  but  also  by  microscopical 
examination  of  excised  portions  of  affected  veins,  those  most  com- 
monly diseased  being  in  the  lower  extremity,  especially  the 
saphenous  veins. 

The  condition  is  due,  in  most  cases,  to  a  proliferation  and 
hyperplasia  of  the  intima  and  media,  and  is  usually  unaccompanied 
by  signs  of  acute  inflammation,  so  that  the  picture  presents  more 
the  appearances  found  in  ordinary  atheroma  of  the  aorta  in  its 
earlier  stages. 

During  the  past  few  months  we  have  continued  observations 
chiefly  among  young  persons,  and  have  been  surprised  with  what 
frequency  a  similar  condition  may  be  found  in  children  at  almost 
any  age,  though  those  between  four  and  fifteen  years  are  the  sub- 
jects of  these  remarks. 

We  first  examined  six  children  (four  to  thirteen  years  of  age) 
with  a  view  to  getting  histological  specimens,  and  in  several  of 
these  found  the  condition  as  illustrated  in  the  accompanying 
photographs.  In  two  of  the  cases  the  following  facts  may  be 
added  as  a  text  to  the  illustrations : — 

Case  I.  Crombie.  Aged  thirteen  years.  Convalescent 
typhoid.    Ill  six  weeks,  with  uninterrupted  recovery. 

There  was  no  previous  history  of  rheumatic  fever,  nor  did 
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his  present  condition  show  signs  of  any  other  lesion  of  the  cir- 
culatory system. 

Examination  of  the  peripheral  veins,  especially  the  internal 
saphenous,  showed  marked  thickening,  the  vein  feeling  like  a 
whipcord  from  the  foot  to  the  thigh.  A  small  portion  was  excised 
at  the  level  of  the  malleolus,  and  after  hardening  was  stained  with 
hematoxylin  and  eosin.  As  will  be  seen  from  the  photographic 
reproductions  (Figures  i  and  2,  high  and  low  powers)  there  is 
comparatively  little  lumen  left  in  the  vessel,  owing  to  the  ex- 


Fig.  1.     Section  of  sclerosed  saphenous  vein  from  child,  showing  nar- 
rowed lumen  from  hyperplasia  of  intima  and  media  (low  power). 

treme  hyperplasia  of  both  media  and  intima.  The  amount  of 
small-celled  proliferation  is  likewise  small,  while,  on  the  other 
hand,  there  are  many  evidences  of  hyalin  degeneration. 

Case  II.  Belair.  Aged  twelve  years.  Congenital  cardiac  dis- 
ease (pulmonary  stenosis  with  mitral  stenosis  and  regurgitation). 

Patient  had  been  a  ''blue  baby"  at  birth  and  cyanosis  had  per- 
sisted. Later  there  appeared  dyspnea,  cough,  choking  sensations 
and  occasional  hemoptysis.  He  had  had  measles,  pertussis  and 
scarlet  fever,  making  a  good  recovery  in  each  instance.  There 
was  a  family  history  of  cardiac  disease  (acquired  and  congenital). 
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The  patient  on  admission  was  well  nourished,  markedly 
cyanosed,  but  had  no  edema.  In  the  lungs  there  was  some 
emphysema  and  the  bases  were  congested.  There  was  no  hydro- 
thorax.  The  heart  showed  evidence  of  lesions  at  both  the  mitral 
and  pulmonary  orifices.  The  veins  were  markedly  thickened, 
especially  those  in  the  lower  extremities.  The  excised  portions 
did  not  feel  as  hard  as  others  we  have  seen,  and  yet  the  sections 
showed  marked  proliferation  of  the  media  and  intima.     (Fig.  3.) 


Fig.  2.     Same  section  as  in  Fig.  1.     Higher  power.     Showing  patches 
of  hyalin  degeneration  and  absence  of  signs  of  acute  inflammation. 


Dr.  Fry  kindly  examined,  at  our  request,  some  30  children 
at  the  Ladies'  Benevolent  Institution  in  Montreal,  and  found  in 
12  of  these,  all  under  fifteen  years,  definite  signs  of  phlebo- 
sclerosis. The  veins  of  the  legs,  chiefly  in  front  of  the  internal 
malleolus,  were  thickened  and  cord-like  and  could  be  rolled  under 
the  finger  in  a  way  similar  to  sclerosed  arteries,  though  to  a  much 
less  degree. 

These  children  were  all  in  excellent  health,  were  actively  en- 
gaged in  the  ordinary  occupations  of  the  institution  and  had  in 
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no  case  had  previous  prolonged  disease.  In  some  the  veins  of  the 
arms  were  also  involved. 

Dr.  Fry  likewise  observed  the  same  condition  in  6  out  of  12 
children  at  the  Royal  \"ictoria  Hospital,  all  of  them  being  ill — 3 
with  chronic  endocarditis,  2  with  chorea,  i  with  typhoid  fever, 
and  I  with  acute  rheumatic  polyarthritis. 

The  blood-pressure  in  all  of  these  children  varied  but  little 
from  the  normal. 

As  in  these  cases,  so  in  numerous  others  the  superficial  veins, 


Fig.  3.  Section  of  saphenous  vein  of  child  (high  power).  Note  the 
thicliened  intima  and  media,  and  the  comparatively  slight  evi- 
dence  of   small-celled    infiltration. 

chiefly  in  the  legs  and  less  so  in  the  arms,  showed  frequent 
sclerosis,  though  it  would  seem,  from  the  few  examinations  made 
at  autopsies  on  children,  that  the  visceral  veins  are  not  affected 
in  the  same  way. 

The  condition,  whatever  be  its  cause,  is  neither  uncommon  nor 
productive  of  clinical  symptoms,  though  one  would  be  led  to  con- 
clude that  in  prolonged  fevers  there  would  be  a  greater  liability 
in  these  veins  to  marantic  thrombosis. 


THE  RELATION  OF  THE  BACILLI  BELONGING  TO 
THE  SO-CALLED  DYSENTERY  GROUP  TO  THE 
DIARRHEAL  AFFECTIONS   OF   INFANTS. 

BY  J.  H.  MASON  KNOX,  JR.,  M.D., 

Instructor  in  Pediatrics,   the  Johns  Hopkins  University,   and   Physician-in-Charge, 
the  Thomas  Wilson  Sanitarium,  Baltimore. 

It  is  with  much  misgiving  that  at  the  request  of  our  President 
this  paper  has  been  prepared  upon  "the  relation  of  the  bacilli 
belonging  to  the  dysentery  group  to  the  diarrheal  diseases  of 
infancy." 

The  present  is  a  particularly  inopportune  time  for  any  satis- 
factory statement  in  this  field  of  observation  and  investigation. 

A  few  years  ago,  in  reliance  upon  the  highest  authorities,  one 
could  express  the  opinion  that  although  many  of  the  diarrheal 
conditions  especially  prevalent  among  infants  and  young  children 
during  the  heat  of  the  summer  months  were  probably  infectious, 
and  produced  directly  or  indirectly  by  bacteria,  no  one  variety 
of  germ  was  to  be  associated  with  a  large  group  of  these  cases. 

The  infant  death-rate  from  diarrheal  diseases  in  our  crowded 
communities,  recurring  with  the  return  of  the  summer  season, 
although  considerably  lowered  in  recent  years,  still  assumes  the 
proportion  of  a  devastating  epidemic.  Few  civilized  temperate 
communities  escape,  but  the  mortality  seems  highest  in  some  of 
the  larger  cities  on  the  Atlantic  seaboard. 

Although  young  children  are  particularly  prone  to  diarrheal 
diseases,  these  disorders  are  not  infrequent  among  adults,  and 
have  occurred  in  epidemics  from  time  to  time  in  all  countries, 
especially  in  those  having  a  warm  climate. 

Epidemic  diarrhea  or  dysentery  has  played  a  gruesome  part  in 
many  extended  military  campaigns  of  ancient  and  modern  times. 
Its  ravages  during  our  Civil  and  Spanish-American  Wars  are 
notorious.  The  infectious  nature  of  these  cases  was  long  sus- 
pected, but  it  remained  for  the  distinguished  Japanese  investi- 
gator, Shiga,^  to  associate  a  hitherto  undescribed  microorganism 
with  a  number  of  cases  of  acute  diarrhea  which  occurred   in 
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Tokio  in  1897  and  1898,  and,  after  a  thorough  study,  to  announce 
the  so-called  Shiga,  or  dysentery  bacillus,  to  be  the  cause  of  acute 
epidemic  dysentery  in  Japan.  It  seems  that  Japan  has  been  swept 
repeatedly  by  severe  epidemics  of  dysentery.  The  number  of 
those  affected  has  reached  125,000  in  a  single  year.  A  few- 
sporadic  cases  are  always  present.  Nearly  all  the  susceptible 
persons  contract  the  disease,  which  varies  greatly  in  severity  from 
an  indisposition  of  a  few  days'  duration  to  a  rapidly  fatal  illness, 
associated  with  marked  ulceration  and  necrosis  of  the  intestinal 
mucosa. 

The  history  of  our  knowledge  of  the  dysentery  bacillus  has 
been  recited  so  often  that  it  need  not  be  repeated  here.  The  same 
or  a  very  closely-related  organism  was  shortly  afterward  found 
by  Flexner,-  in  cases  of  epidemic  diarrhea  occurring  in  the  Philip- 
pines, and  since  then  numerous  epidemics  in  various  parts  of 
Europe,  China,  India,  Porto  Rico,  Central  America  and  in  the 
United  States  have  all  been  proved  to  be  due  to  this  group  of 
bacilli. 

The  organism  is  found  in  the  dejecta  of  the  patients,  embedded 
in  the  intestinal  mucosa  and  in  the  adjacent  lymphatic  glands, 
very  rarely  in  the  other  organs  or  in  the  circulation.  It  is 
agglutinated  usually  by  the  blood  of  the  patient  and  is  pathogenic 
to  animals.  In  some  instances,  an  intestinal  condition  ver\-  similar 
to  true  dysentery  has  been  produced  experimentally. 

During  the  summer  of  1902,  while  investigating  a  series  of 
infants  suffering  from  diarrheal  disorders,  Duval  and  Bassett' 
found  the  dysentery  bacillus  in  42  out  of  53  cases  examined.  A 
careful  consideration  of  the  clinical  histories  of  these  patients 
failed  to  disclose  that  the  particular  infants  studied  exhibited  any 
symptoms  uncommon  in  the  usual  diarrheal  disorders  of  the 
summer.  In  the  group  were  babies  evidently  acutely  toxic,  and 
others  in  whom  the  tenesmus  and  the  character  of  their  stools 
indicated  an  inflammator}'  involvement  of  the  lower  bowel.  There 
was  no  macroscopic  blood  in  the  discharges  of  13  cases,  and  blood 
was  present  only  as  an  occasional  fleck  in  18  additional  instances. 
The  organisms  isolated  agglutinated  in  high  dilutions  with  anti- 
dysenteric  serum,  and  were  markedly  pathogenic. 

It  seemed,  therefore,  that  there  was  good  reason  for  the  sup- 
position that  a  number  of  the  intestinal  disorders  occurring  among 
infants  and  young  children  in  the  warm  weather  were  produced 
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by  the  dysentery  bacillus,  shown  to  be  the  cause  of  many  epidemics 
of  dysentery  among  adults. 

It  was  necessary,  however,  to  have  these  important  findings 
confirmed,  and  to  determine  whether  the  same  organism  could  be 
associated  with  the  diarrheas  of  children  in  other  localities.  Ac- 
cordingly, the  following  summer,  the  Rockefeller  Institute  for 
Medical  Research,  under  whose  direction  the  first  investigation 
in  children  was  made,  undertook  a  collective  research  in  several 
of  our  large  cities.  The  results  of  these  studies  as  collected  by 
Drs.  Flexner  and  Holt  are  well  known.* 

Previous  to  this  work,  however,  it  had  been  found  that  several 
types  of  dysentery  bacilli  could  be  distinguished  by  diflfering 
agglutination  reactions  and  by  certain  cultural  properties  in  the 
presence  of  special  carbohydrates. 

It  was  shown  that  there  were  at  least  two  distinct  varieties, 
one  represented  by  the  original  organism  isolated  by  Shiga,  and 
the  other  by  the  bacillus  discoyered  by  Flexner  in  epidemic  dysen- 
tery in  the  Philippines.  One  or  the  other  of  these  two  chief  types 
has  been  present  in  the  European  epidemics.  It  became  of  inter- 
est therefore  to  determine  which  variety  of  the  dysentery  organ- 
ism was  most  concerned  in  the  diarrheas  of  infancy. 

Of  the  412  infants  made  the  subjects  of  the  investigation  re- 
ferred to,  some  variety  of  the  dysentery  bacillus  was  found  in  279 
instances,  or  63.2  per  cent.  There  were  marked  differences  in  the 
percentage  of  successful  isolations  in  the  hands  of  the  various 
workers. 

A  very  large  proportion  of  the  organisms  isolated  belonged  to 
the  so-called  Flexner  type,  including  the  closely  related  "Y"  or- 
ganism of  Hiss.  The  clinical  manifestations  presented  the  same 
variations  wherever  studied.  It  was  shown  that  infection  with  the 
dysentery  bacillus  was  associated  with  almost  every  sort  of  intes- 
tinal disturbance  accompanied  by  diarrhea,  except  with  cholera  in- 
fantum, of  which  rare  condition  no  cases  were  studied.  This 
bacillus  was  more  prevalent  in  the  inflammatory  forms  of  diar- 
rhea, but  was  found  in  affections  of  all  degrees  of  severity,  the 
mildest  and  the  most  severe,  the  acute,  the  protracted  and  the  sub- 
acute, and  often  occurring  in  institutions  during  the  summer  as 
a  terminal  infection. 

No  such  extended  work  upon  this  important  subject  has  been 
since  undertaken.     It  can  be  regarded  as  proved  that  the  same 
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proof  exists  for  the  causal  association  of  bacilli  of  the  dysentery 
group  with  a  fairly  large  number  of  the  diarrheas  in  infants,  oc- 
curring along  the  Atlantic  seaboard,  as  is  at  hand  to  prove  that 
the  same  bacillus  produces  epidemic  dysentery  in  adults. 

There  were  many  questions,  however,  left  unsettled  in  this  in- 
vestigation. Upon  some  of  them  additional  light  has  been  shed  by 
more  recent  studies,  others  remain  unsolved. 

In  the  first  place,  the  role  played  by  other  organisms  or  their 
products  in  the  production  of  a  large  number  of  these  cases  is 
probably  still  a  large  one. 

More  than  twenty  years  ago  Escherich  pointed  out  that  there 
were  varieties  of  the  colon  group — as  a  rule,  normal  and  harmless 
inhabitants  of  the  intestinal  tract — which  were  highly  toxic  and 
irritant  to  the  intestinal  mucosa. 

Some  years  later,  in  an  exceedingly  thorough  research,  which 
seems  to  have  attracted  much  less  attention  than  it  deserves, 
Fliigge'  demonstrated  the  presence  in  milk  of  several  strains  of 
anerobic  bacteria  and  of  peptonizing  bacteria,  which  produced 
spores  and  were  not  destroyed  by  the  ordinary  methods  of  ster- 
ilization and  which  produced  markedly  toxic  effects  upon  labora- 
tory animals.  He  called  attention  to  the  fact  that  the  spores  of 
these  peptonizing  bacteria,  remaining  viable,  rapidly  multiply  in 
milk  even  at  a  moderately  low  temperature.  They  do  not  curdle 
the  milk,  but  bring  about  marked  changes  in  that  medium  before 
their  presence  is  recognized.  The  destruction  of  the  ordinary 
lactic  acid  bacteria,  by  imperfect  sterilization,  increases  the  rapid- 
ity of  their  grow'th.  Flugge  considers  that  many  of  the  diarrheas 
occurring  among  young  children  in  the  summer  are  due  to  these 
more  or  less  neglected  organisms. 

Tissier®  has  recently  called  attention  to  an  anerobic  peptonizing 
bacillus,  which  he  considers  to  be  the  cause  of  certain  diarrheal 
cases.  This  writer,  Moro^  and  Dunn^  and  others  have  reported 
favorable  results  in  treatment  from  the  ingestion  of  lactic  acid 
producing  bacteria  known  to  be  antagonistic  to  certain  forms  of 
fermentation. 

Many  observers  have  demonstrated  the  presence  of  strep- 
tococci in  the  diarrheal  stools  of  these  cases.  It  is  still  undeter- 
mined whether  they  are  not  for  the  most  part  secondary  invaders, 
as  they  have  been  shown  to  be  in  other  conditions ;  and  perhaps 
more  concerned  with  the  production  of  the  anatomical  changes  in 
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the  intestinal  mucosa  than  in  the  primary  infection.  Moreover, 
streptococci  are  frequently  found  in  normal  stools.  The  strepto- 
cocci isolated  are  often  pathogenic  to  laboratory  animals.  The 
B.  Proteus  vulgaris  is  usually  found  in  the  dejecta,  and  has  been 
occasionally  shown  to  be  definitely  toxic.  The  same  is  true  of  a 
number  of  other  bacteria  of  the  intestinal  flora.  Several  epidemics 
of  diarrhea  due  to  the  action  of  bacillus  pyocyaneus  have  been  de- 
scribed, notably  by  Lartigau,**  Calmette  and  Maggiora. 

Undoubtedly  certain  cases  of  diarrhea  in  children  are  not  pro- 
duced directly  by  bacteria  at  all,  but  as  the  result  of  the  poisonous 
or  irritant  character  of  the  ingested  food.  The  acids  of  fruits,  the 
toxins  of  fish,  various  vegetables,  ice-cream,  and  of  the  other 
substances  giving  rise  to  so-called  ptomain  poisoning,  are  all 
associated  with  diarrhea.  Other  forms  are  purely  nervous  in 
origin. 

Moreover,  it  must  be  freely  granted  that  in  many  of  the  cases 
of  intestinal  disorder  reported  as  produced  by  the  dysentery  bacil- 
lus, that  organism  has  been  found  in  the  stools  in  very  small  num- 
bers, two  or  more  colonies  among  many  of  colon  bacilli  or  other 
organisms  on  the  plates. 

It  is  well  known  that  dysentery  bacilli  are  rather  difficult  to 
detect  unless  the  investigator  has  had  some  special  training,  al- 
though it  may  well  be  true  that  the  presence  of  a  single  definite 
dysentery  bacillus  in  the  dejecta  may  be  evidence  that  there  are 
many  more  in  the  intestines.  A  similar  inference  would  be  justified 
from  the  isolation  of  a  single  typhoid  bacillus  from  the  stools. 

On  the  other  hand,  there  have  been  a  few  observations  in 
which  dysentery  bacilli  have  been  found  in  small  numbers  in  the 
discharges  of  apparently  normal  infants.  The  importance  of  the 
investigation  of  normal  stools  for  the  dysentery  bacillus  was  of 
course  recognized  from  the  beginning,  and  many  attempts  have 
been  made  to  find  it,  for  the  most  part  without  success.  In  practi- 
cally every  instance  in  which  the  dysentery  bacillus  has  been  iso- 
lated from  normal  stools,  the  child  had  either  previously  had  diar- 
rhea, or  had  been  exposed  to  infection  from  other  cases.^°  Fur- 
ther evidence  is  therefore  needed  to  sustain  the  claim  of  some  who 
consider  the  dysentery  bacillus  a  normal  inhabitant  of  the  infant's 
intestinal  tract,  although  this  statement  cannot  at  present  be  cate- 
gorically denied. 

On  the  other  hand,  it  is  known  that  dysentery  bacilli  may 
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persist  for  a  long  time  in  the  stools.  Like  typhoid  bacilli,  they 
may  be  present  in  convalescent  cases  and  in  the  dejecta  of  well 
persons  who  have  been  exposed  to  infection  without  setting  up  an 
illness.  It  is  easily  conceivable  that  under  these  circumstances  an 
intercurrent  diarrhea  may  be  induced  by  another  cause,  mechani- 
cal, nervous,  toxic  or  bacterial,  and  which  may  or  may  not  be  fol- 
lowed by  infection  with  the  dysentery  bacillus. 

Nevertheless,  the  conclusion  would  seem  warranted  that  when 
there  are  found  in  an  infant's  diarrheal  stools  many  organisms 
of  proved  pathogenic  properties,  and  which  are  known  to  be  the 
cause  of  a  severe  form  of  dysentery,  that  these  organisms  should 
be  considered  causally  related  to  the  intestinal  disorder.  This  as- 
sumption is  strengthened  when  the  bacilli  in  question  are  agglu- 
tinated by  the  patient's  blood. 

From  the  time  of  the  association  of  the  dysentery  bacillus  with 
many  of  the  intestinal  disorders  of  infants,  attempts  have  been 
made  to  connect  this  organism  with  some  definite  clinical  type  of 
disease.  These  efforts  have  been  unsatisfactory.  Wherever  a 
series  of  cases  of  infantile  diarrhea,  occurring  along  our  Atlantic 
coast  in  summer,  has  been  thoroughly  studied  by  competent  bac- 
teriologists, in  a  considerable  number  of  instances  dysentery 
bacilli  have  been  found.  Such  a  series  includes,  according  to  care- 
ful clinical  observers,  the  so-called  acute  toxic  cases,  with  or  with- 
out marked  alteration  of  the  intestinal  mucosa,  as  well  as  those 
of  longer  duration,  many  of  them  with  extensive  destruction 
of  the  intestinal  mucous  membrane.  As  was  shown  in  the  col- 
lective investigation,  a  large  number  of  the  infants  affected  were 
suft'ering  from  previous  malnutrition.  It  would  seem  therefore 
unsatisfactory,  after  deducting  the  diarrheas  of  nervous  or  me- 
chanical origin,  to  attempt  any  etiological  classification  without 
proof  in  each  case. 

The  division  of  the  dysentery  bacilli  into  groups  has  been  of 
special  interest  to  pediatricians,  for  it  was  soon  found  that  infants 
were  comparatively  rarely  affected  by  the  variety  described  by 
Shiga,  but  in  the  majority  of  instances  by  the  strain  first  isolated 
by  Flexner  in  the  Philippines,  or  by  one  of  several  closely  related 
varieties. 

In  the  experience  of  Dr.  Park,^^  of  New  York,  infection  with 
the  true  Shiga  bacillus  is  more  apt  to  be  severe  than  is  that  with 
the  Flexner  type.     Escherich  finds  this  to  be  true  of  children  in 
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Vienna.  Kruse  has  sought  to  Hmit  the  term  "dysentery  bacillus" 
to  the  original  Shiga  type,  calling  all  other  related  organisms 
pseudodysentery  bacilli.*  This  conception  will  probably  be  shown 
to  be  incorrect,  for  subsequent  study  by  Shiga  and  others  indi- 
cates that  in  Japan  there  is  also  a  group  of  dysentery  bacilli,  all  as- 
sociated with  the  disease. 

Ohno,^^  a  Japanese  bacteriologist,  after  an  exhaustive  study, 
is  able  to  distinguish  15  sub-groups  of  dysentery  bacilli,  because  of 
slightly  different  action  on  various  carbohydrates.  In  his  opinion, 
there  is  no  special  reason  for  the  separation  of  dysentery  bacilli 
into  acid  and  non-acid  types  from  their  action  on  mannite,  as  both 
types  produce  severe  symptoms  in  both  sporadic  and  epidemic 
cases.  The  true  Shiga  bacillus,  he  asserts,  may  produce  mild  cases. 
Moreover,  the  grouping  of  the  organisms,  isolated  according  to 
their  fermentations,  does  not  correspond  in  his  experience  to  the 
differences  as  made  out  by  agglutination  and  bacteriolytic  tests. 

Dopter,^^  in  France,  also  holds  that  there  is  a  specific  unity 
among  the  various  types  and  that  they  should  all  be  called  dysen- 
tery bacilli. 

Russian  and  Japanese  bacteriologists  found  both  the  Shiga  and 
Flexner  types  of  the  dysentery  bacilli  in  the  limited  outbreaks  that 
occurred  among  the  troops  in  Manchuria  during  the  recent  war. 

Subsequent  experience  confirms  the  early  statements  that  the 
diarrheal  conditions  in  infants  and  young  children  are  more  often 
associated  with  the  Flexner  variety,  or  some  of  the  types  very 
closely  related  to  it,  than  with  the  original  Shiga  strain.  Several 
types  may  be  found  together.  Thus,  in  the  examination  of  a  con- 
secutive series  of  74  cases  of  infantile  diarrhea,  occurring  two 
years  ago  in  Baltimore,^*  the  dysentery  bacillus  was  isolated  from 
42  cases.  Of  these  cases,  in  but  3  was  the  original  Shiga  type  of 
dysentery  bacillus  isolated  alone;  in  14  cases  the  variety  known 
as  the  Hiss  "Y,"  very  closely  related  to  the  Flexner  bacillus,  was 
found  alone;  the  latter  was  present  alone  in  6  cases,  while  in  13 
instances  more  than  one  variety  of  dysentery  bacilli  was  isolated. 
In  II  additional  cases,  pathogenic  streptococci  were  found  in  as- 
sociation with  some  form  of  dysentery  bacillus.  Although  this 
series  is  much  too  small  to  justify  any  dogmatic  statement,  the 
study  suggested  that  the  severest  disorders  take  place  in  children 

*  So  impressed  is  Park  with  the  greater  severity  of  the  infections  with  the 
original  Shiga  cultures  that  he  suggests  calling  all  other  types  "paradysentery 
bacilli." 


Kxox:   Diarrheal  Affections  of  Infants.  209 

infected  with  more  than  one  variety  of  dysentery  bacillus,  or  where 
streptococci  are  present  in  association  with  dysentery  bacilli.  Of 
the  cases  in  which  a  single  type  was  found  alone,  those  from  which 
the  Hiss  "Y"  variety  was  isolated  seemed  most  severe.  The  cases 
in  the  series  in  which  the  original  Shiga  type  was  found  were  too 
few  to  lead  to  any  conclusion  as  to  the  comparative  toxicity  of-that 
organism.  The  statement  of  Park,  Escherich,  Kruse  and  others 
that,  as  a  rule,  infections  with  this  particular  variety  are  more  se- 
vere, could  not  be  controverted  by  our  experience. 

Jehle  and  Charleton,^^  in  an  outbreak  of  diarrhea  in  the  clinic 
of  Professor  Escherich  at  Menna,  some  years  ago,  found  the  Flex- 
ner  form  somewhat  more  often  than  the  true  Shiga  bacillus.  They 
were  unable  to  isolate  the  organism  in  other  varieties  of  intestinal 
disease.  Later,  Jehle^"  described  dysentery  bacilli  of  the  Flexner 
type  in  an  epidemic  of  diarrhea  in  the  same  clinic.  He  considers 
these  cases  quite  distinct  from  summer  diarrhea,  but  his  clinical 
summaries,  and,  in  a  few  instances,  the  autopsy  findings,  agree 
perfectly  with  many  of  the  bedside  and  postmortem  records  in  the 
large  epidemics  which  sweep  over  our  American  cities  each 
summer. 

The  Flexner  bacillus  has  been  isolated  lately  in  France  by 
Auche  and  Campana^^  from  a  large  number  of  infants  with 
mucous  diarrhea,  and,  among  others,  ^Morgan,^^  in  England,  has 
found  both  forms  of  the  dysentery  bacillus,  together  with  a  motile 
bacillus,  with  which  he  is  able  to  produce  diarrhea  in  experimental 
animals,  in  a  small  number  of  similar  cases. 

A  study  of  the  probable  manner  in  which  the  dysentery  bacillus 
affects  the  intestinal  tract  has  been  made  recently  by  Flexner  and 
Street.^^  They  show  that  Shiga  and  Flexner  forms  are  about 
equally  toxic,  and  that  the  latter  variety  produces  a  soluble  toxin 
in  the  animal  body.  The  intestinal  lesions,  edema,  hemorrhages, 
and  occasional  necroses,  which  are  more  severe  in  the  colon  than 
elsewhere,  are  brought  about  by  successive  acts  of  excretion,  large- 
ly by  the  colon,  of  the  soluble  toxins  absorbed  into  the  general 
circulation  from  the  higher  portions  of  the  intestines. 

The  method  of  propagation  of  the  dysentery  bacillus  is  still 
largely  undetermined,  but  several  significant  facts  seem  to  be  es- 
tablished in  this  connection.  In  the  first  place,  dysenterj'  bacilli 
apparently  have  no  natural  habitat  outside  the  human  body. 
They  have  never  been  found  in  animals  except  as  the  result  of  in- 
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timate  exposure  from  infected  cases,  or  from  direct  inoculation. 
Moreover,  tiie  life  of  all  varieties  of  the  dysentery  bacillus  is  com- 
paratively short  outside  the  body.  According  to  Frost  and  Whit- 
man,^" these  bacilli  may  live  from  four  to  nine  days  on  merchan- 
dise, such  as  paper,  cloth,  wood,  at  a  temperature  of  17°  to  20°  C. ; 
while  on  dried  food  substances,  such  as  bread,  albumen  balls,  they 
may  survive  nearly  a  month ;  and  in  sterile  milk  until  the  media  is 
dried  up ;  in  sterile  water  its  life  is  short,  rarely  more  than  a  week. 
The  Shiga  is  less  resistant  than  the  Flexner-Harris  type. 

The  viability  of  the  organism  in  water  has  lately  been  tested 
by  Vincent.^^  He  finds  that  it  may  live  twelve  to  fourteen  days 
in  sterile  distilled  water,  not  so  long  in  sterile  spring  or  river 
water.  The  organism  lives  longer  in  the  dark  and  at  low  tempera- 
tures. It  is  very  sensitive  to  direct  sunlight,  being  killed  in  two 
and  one-half  hours  in  running  water  exposed  to  the  light.  It 
never  multiplies  in  water,  and  is  destroyed  in  two  to  six  days  in 
water  by  saprophytic  bacteria. 

Again,  there  is  abundant  evidence  that  dysentery  bacilli  may 
remain  viable  for  long  periods  in  the  intestines  of  patients  after 
the  cessation  of  all  symptoms ;  they  may  be  harbored,  also,  by  per- 
sons who  have  been  exposed  to  infected  patients  and  who  them- 
selves remain  perfectly  well. 

This  in  recent  years  has  been  shown  to  be  true  of  the  typhoid 
bacillus  by  Koch,  Remlinger-  and  others.  It  has  been  suggested 
that  the  principal  retreat  of  these  persistent  typhoid  bacilli  is  not 
the  intestinal  tract,  but  the  bile  ducts,  from  which  they  are  swept 
at  intervals  into  the  duodenum.  A  similar  condition  may  be  true 
of  the  dysentery  bacilli. 

From  these  facts  the  conclusion  at  least  seems  probable  that 
the  organisms  which  produce  epidemic  dysentery  among  adults, 
and  many  cases  of  diarrheal  disorders  among  infants  and  young 
children,  are  kept  alive  in  the  intestines  of  ill  or  convalescent  pa- 
tients, or  of  those  who  have  been  exposed  to  the  disease.  Sporadic 
cases,  due  to  infection  with  the  dysentery  bacillus,  have  been  re- 
peatedly shown  to  occur  here  and  there,  throughout  the  year,  in 
both  adults  and  children.  These  provide  the  nidus  for  the  out- 
break which  takes  place  among  those  more  susceptible  with  the 
return  of  hot  weather.  It  is  of  the  utmost  importance,  therefore, 
that  those  having  the  care  of  these  patients  should  carefully  disin- 
fect all  the  discharges,  both  urine  and  feces,  as  well  as  the  bed- 
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linen,  clothes,  etc.,  which  have  come  in  contact  with  the  patient ;  in 
short,  they  must  use  all  the  precautions  found  of  service  in  the 
prevention  of  typhoid  fever. 

During  epidemics,  water  should  be  boiled,  and  all  food,  includ- 
ing milk,  heated.  In  hospitals,  the  nurses,  going  from  patient  to 
patient,  are  a  real  source  of  danger  unless  great  care  is  observed. 
Unquestionably  insects,  especially  the  common  house-fly,  can  con- 
vey both  typhoid  and  dysentery  bacilli  from  stools  to  food. 

The  role  played  by  other  factors,  even  in  cases  known  to  be 
infected  by  the  dysentery  bacilli,  is  being  more  and  more  recog- 
nized. The  large  number  of  instances  of  terminal  infection,  fol- 
lowing chronic  and  wasting  diseases,  has  already  been  referred  to. 
Moreover,  there  is  frequently  a  history  of  some  antecedent  dietary 
indiscretion,  which  sets  up  a  gastrointestinal  indigestion,  mild  in 
itself,  it  may  be,  but  sufficient  to  lower  the  body's  resistance  to  a 
few  dysentery  bacilli  present  in  the  intestinal  canal.  These  facts 
aflFord  additional  grounds  for  guarding  against  the  less  severe  in- 
testinal disturbances. 

Shortly  after  the  discovery  by  Shiga  of  the  dysentery  bacillus 
the  treatment  of  bacillary  dysentery  by  the  use  of  antitoxin  was 
undertaken.  The  results  in  Japan  have  been  from  the  first  highly 
encouraging.  The  serum  was  obtained  from  horses  which  had 
been  gradually  immunized  against  large  doses  of  an  active  culture 
of  the  organism.  The  average  death-rate  from  the  disease  was  re- 
duced from  about  30  per  cent,  to  less  than  10  per  cent.,  and  a 
marked  improvement  in  the  symptoms  was  noticed  in  nearly  all 
cases  following  the  injection  of  the  serum.  Serum  prepared  in  a 
similar  manner  has  been  repeatedly  used  in  various  outbreaks  of 
dysentery  in  Europe.  Although  the  results  have  not  been  so  uni- 
formly good,  it  seems  undoubtedly  true  that,  in  many  cases,  it  had 
a  definite,  specific  curative  eflFect.  Laborator>'  studies  showed  that 
the  antidysenteric  serum  protected  susceptible  animals  from  the 
lethal  doses  of  dysentery  bacilli.  The  serum  itself  was  found  to  be 
harmless. 

The  association  of  the  dysentery  bacilli  with  many  cases  of 
infantile  diarrhea  naturally  led  to  the  hope  that  in  the  serum 
treatment  an  efficient  curative  remedy  might  be  furnished  for  these 
disorders.  A  number  of  cases  were  so  treated  in  Baltimore  dur- 
ing the  summer  of  1902,  and  the  next  season  a  more  extended 
test  was  carried  on  in  several  clinics  as  a  part  of  the  study  directed 
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by  the  Rockefeller  Institute.^^  As  is  well  known,  the  results  ob- 
tained were  disappointing.  Of  87  cases,  in  only  12  was  there  any 
improvement  noted  after  the  injection  of  the  serum,  and  in  nearly 
all  these  cases  the  betterment  might  have  been  properly  attributed 
to  other  factors.  Many  of  the  infants  so  treated  were  malnutritic, 
and  most  of  them  had  been  ill  for  several  days  before  receiving 
the  serum.  Still,  it  was  fair  to  conclude  that  for  these  disorders 
in  young  children  the  particular  serum  used  was  not  curative. 

Further  experience  with  adults  and  children,  and  particularly 
laboratory  experimentation,  has  done  much  to  explain  these  un- 
promising results.  Thus,  it  has  been  shown  by  Conradi,  Neisser 
and  Shiga,  Rosenthal,  Todd,  Flexner,  Kraus  and  Doerr  and  many 
others  that  bacilli  belonging  to  the  original  Shiga  strain  produce, 
in  cultures  or  in  suspension,  a  definite  soluble  toxin,  against  which 
an  antitoxin  has  been  obtained  from  the  serum  of  immunized  ani- 
mals. This  serum  has  been  shown  by  Kraus  and  Doerr  to  neutral- 
ize the  toxin  both  in  vitro  and  in  the  body  of  a  susceptible  animal, 
and  to  be  curative  when  it  follows  the  toxin,  even  after  a  con- 
siderable interval. 

Moreover,  in  addition  to  the  accumulation  of  experience  with 
the  serum  in  Japan,  there  is  indisputable  evidence  of  the  therapeu- 
tic value  of  antidysenteric  serum  in  a  large  number  of  dysenteric 
cases  elsewhere. 

Thus,  in  Moscow,-*  during  an  epidemic  of  dysentery,  the  mor- 
tality in  a  hospital  in  which  antidysenteric  serum  was  used  was 
4.5  per  cent.,  as  compared  to  more  than  10  per  cent,  elsewhere; 
the  average  death-rate  from  the  disease  for  more  than  ten  years 
being  17  per  cent.  The  serum  apparently  diminished  the  intensity 
of  all  symptoms  and  shortened  the  length  of  the  illness. 

During  the  Russian-Japanese  War,  at  Kharbin  and  other 
places,  the  use  of  serum  was  followed  by  prompt  and  lasting  im- 
provement in  the  condition  of  the  patients. 

Striking  results  have  also  been  reported  by  Rosculef-^  in  Rou- 
mania.  Forty-seven  cases  were  treated  by  serum  prepared  by 
Kraus  in  Vienna.  Improvement  took  place  in  a  few  hours  after 
the  injection.  There  were  no  deaths,  although  a  mortality  of  12 
per  cent,  to  35  per  cent,  had  been  common  in  other  epidemics. 
Three  children,  between  two  and  three  years  of  age,  were  included 
in  the  series.  Only  the  Shiga  variety  of  the  dysentery  bacillus 
was  found. 
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An  interesting  experiment  in  prophylaxis  is  recounted.  Eigh- 
teen persons  who  had  been  exposed  to  the  disease  were  given 
5  c.c.  of  the  antitoxic  serum.  None  contracted  dysentery',  while 
among  a  second  series  of  18,  likewise  exposed  and  receiving  no 
serum,  14  developed  the  disease. 

Ludke-"  has  also  reported  a  number  of  dysentery  cases  mark- 
edly improved  by  the  Kraus  serum.  He  has  also  produced  a 
strong  toxin  by  grinding  the  bacilli  and  extracting  in  salt  solution. 

The  most  outspoken  testimony  in  support  of  the  value  of  a 
specific  serum  in  the  treatment  of  bacillary  dysentery  is  that  of 
Vaillard  and  Dopter  from  the  Pasteur  Institute.-"  For  the  last 
four  years  these  investigators  have  been  immunizing  horses 
against  dysentery  bacilli  and  their  toxins,  using  cultures  from 
Kruse's  laboratory.  They  were  able  to  obtain  an  antitoxic  serum 
which  has  preventative  and  curative  properties  as  against  both  the 
organism  and  its  toxin. 

This  serum  was  used  in  96  cases  of  various  degrees  of  severity. 
In  all  cases  there  was  improvement,  as  evidenced  by  a  diminution 
in  the  number  of  stools,  less  tenesmus,  less  blood  and  by  a  more 
rapid  recovery.  The  average  duration  of  dysenter}-  usually  is  ten 
to  thirty  days ;  that  of  the  cases  treated  varied  from  two  to  six 
days.  The  dosage  was  varied  from  20  to  100  c.c,  according  to  the 
severity  of  the  illness.  The  serum  was  more  valuable  when  given 
early,  though  it  had  effect  later  in  the  disease.  One  case  was 
treated  successfully,  beginning  sixteen  days  after  onset.  They 
claim  that  the  serum  is  equally  efficacious  against  both  Shiga  and 
Flexner  types,  but,  as  they  do  not  specifically  assert  that  a  man- 
nite-fermenting  organism  w^as  employed,  Dr.  Flexner  thinks  one 
of  this  group  was  not  studied.  No  children  were  included  in  their 
series. 

Jehle,-*  from  Escherich's  clinic,  however,  has  reported  2  cases, 
four  and  one-half  and  two  and  one-half  years  of  age,  suffering 
from  infection  with  the  original  Shiga  strain,  which  were  greatly 
helped  by  the  Kraus  serum. 

More  lately,  Auche  and  Campana,-"  however,  have  treated  19 
cases  in  children,  varying  in  age  from  three  weeks  to  twelve  years, 
with  uniformly  good  results.  One  case  only  died  from  a  compli- 
cating bronchopneum.onia.  These  writers  emphasize  that  in  chil- 
dren, particularly,  the  clinical  picture  produced  by  this  infection 
varies  greatly. 
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Some  cases  could  only  be  told  from  simple  diarrhea  by  the 
blood-reaction  and  the  presence  of  bacilli  in  the  stools.  The 
writers  assert  that  three  forms  of  dysentery  bacilli  were  found — 
the  Shiga,  the  Flexner  and  the  Strong — but  that  serum  was  more 
effective  for  those  children  infected  with  the  original  Shiga  va- 
riety.   The  Flexner  strain  was  found  in  the  fatal  case. 

Further  cases,  33  in  all,  are  added  by  Campana^"  in  a  subse- 
quent paper.  In  each,  following  the  administration  of  serum,  the 
stools  became  fewer,  the  pain  less,  and  the  general  condition 
improved. 

An  examination  of  the  reports  here  referred  to,  coming  both 
from  the  laboratory  and  the  bedside,  tends  to  establish  certain  facts, 
and  explain  others  which  were  before  doubtful.  It  can  no  longer 
be  questioned  that  the  true  Shiga  bacillus  does  produce  in  culture 
media  a  soluble  toxin,  and  that  an  antitoxin  is  produced  in  the 
blood  of  susceptible  animals  which  is  a  valuable  specific  curative 
agent.  It  seems  also  to  be  true  that  there  are  several  other  close- 
ly-related strains  of  the  dysentery  bacillus  which  differ  culturally 
but  little  from  the  original  type  and  less  from  each  other,  which 
are  almost,  if  not  quite,  as  pathogenic  for  laboratory  animals,  but 
which  do  not  lend  themselves  to  the  production  of  a  soluble  toxin, 
and  against  which  no  satisfactory  antitoxin  has  been  as  yet 
produced. 

Children  are  susceptible  to- infection  by  all  three  forms,  but  ex- 
perience heretofore  has  shown  that  infants  are  rarely  invaded  by 
the  original  Shiga  variety,  and  then  after  definite  exposure  to  the 
disease  in  adults,  but  that  strains  of  the  dysentery  bacilli,  that  fer- 
ment mannite,  are  much  more  frequently  found  in  the  widespread 
diarrheal  disorders  which  affect  infants  in  the  summer. 

It  is,  of  course,  recognized  that  gastrointestinal  affections  with 
diarrhea  can  be  brought  on  by  various  indiscretions  in  diet,  by 
mechanical  and  chemical  means,  and  by  other  bacteria  than  dysen- 
tery bacilli,  and  also  that  some  such  disturbance  frequently  pre- 
cedes infection  with  the  dysentery  bacillus.  It  is  true  also  that 
the  dysentery  bacilli  may  be  present  in  the  dejecta  of  infants  ex- 
posed to  infection,  without  setting  up  any  disorder  until  the  pa- 
tient's resistance  is  lowered.  The  organism  probably  has  no  nat- 
ural habitat  outside  the  body,  and  is  kept  alive  by  the  occasional 
epidemics  and  the  sporadic  cases  which  occur  throughout  the  year. 
The  virulence  of  the  infection  and  the  character  of  the  pathological 
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changes  in  the  intestines  vary  greatly.  The  presence  of  the  pseudo- 
membrane  is  much  less  common  in  children,  perhaps  because  this 
lesion  is  especially  produced  by  the  original  Shiga  type. 

Further  study  is  needed  to  ascertain  if  there  may  not  be  found 
some  clinical  phenomena  which  can  be  more  surely  associated  with 
infection  with  dysentery  bacilli.  The  exact  method  of  propagation 
of  the  disease  also  needs  further  investigation.  It  is  quite  pos- 
sible that  additional  research  will  develop  an  antitoxin  for  the 
Flexner  variety  and  its  closely-related  mannite-fermenting  organ- 
isms. Kraus  and  Stenitzer^^  claim  to  have  done  this  recently  with 
some  typhoid  bacilli,  which  have  been  made  to  produce  a  soluble 
toxin  from  which  an  effective  antitoxin  has  been  made.  Similar 
methods  may  succeed  in  the  cases  of  the  obdurate  strains  of  dysen- 
tery bacilli. 
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DISCUSSION. 

Dr.  Dunn. — I  have  been  working  for  a  number  of  years  with 
the  dysentery  bacillus  and  have  worked  in  the  laboratory  with 
Duval,  who  is  an  expert  in  its  isolation.  Whether  it  is  possible 
to  recognize  cases  due  to  the  dysentery  bacillus  clinically  I  am 
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not  yet  satisfied,  but  I  should  like  to  say  that  I  have  reached  the 
conclusion  that  it  is  possible  to  diagnose  the  different  etiological 
types  of  diarrhea  by  clinical  means.  I  think  a  great  fault  with 
those  who  have  been  engaged  in  investigating  dysentery  is  that 
they  fail  to  draw  a  sharp  distinction  between  infecting  organisms, 
which  actually  invade  the  tissues,  and  the  saprophytic  organisms. 
A  sharp  distinction  should  be  drawn  between  the  saprophytic 
organisms  and  those  that  actually  invade  the  tissues.  The  pres- 
ence of  the  dysentery  bacillus  in  the  intestines  does  not  necessarily 
mean  that  the  body  has  been  invaded  by  it.  I  think  it  is  possible 
clinically  to  separate  off  a  group  of  diarrheas  where  true  infection 
occurs.  In  the  cases  where  I  have  been  able  to  prove  that  true 
infection  had  occurred  there  was  a  very  different  clinical  picture, 
characterized  by  persistent  fever,  resembling  cases  of  typhoid  or 
other  infection.  The  majority  of  our  cases  did  not  have  persistent 
fever ;  they  tended  rather  to  subnormal  temperatures,  and  I  believe 
they  are  due  to  the  fermentation  caused  by  a  large  variety  of 
organisms  in  the  intestinal  contents.  With  these  the  dysentery 
bacillus  may  be  present,  without  having  invaded  the  tissues  at  all, 
or  having  any  role  in  etiology. 

Dr.  Knox. — I  was  interested  in  Dr.  Dunn's  remarks  and  I  am 
in  accord  with  them  in  the  main.  We  have  not,  however,  been 
able  to  distinguish  clinically  in  all  cases  those  in  which  dysentery 
bacilli  were  found  in  the  stools  from  those  in  which  we  were 
unable  to  isolate  these  organisms.  In  the  future  it  may  be  found 
that  the  number  of  dysentery  bacilli  present  has  much  to  do 
with  the  nature  of  the  infection.  Unquestionably,  diarrhea  may 
be  produced  by  mechanical  causes  or  by  fermentation  processes  of 
various  kinds,  without  any  definite  association  with  dysentery 
bacilli.  Yet  these  particular  cases,  because  of  contact  with  in- 
fected cases,  may  show  in  the  movements  occasionally  dysentery 
bacilli.  Again,  infection  with  the  dysentery  bacilli  may  occa- 
sionally be  of  the  mildest  grade,  producing  little  or  no  tempera- 
ture, and  affecting  the  stools  only  so  much  as  to  occasion  a 
slightly  increased  mucous  discharge.  The  more  severe  infections, 
associated  with  pus,  mucus,  and  frequently  blood  in  the  move- 
ments, of  course,  can  be  usually  diagnosed  clinically.  But  it  is 
felt  that  as  at  present  mild  cases  of  typhoid  are  distinguished  with 
difficulty  from  continuous  fevers  of  other  causes,  so  there  are  a 
large  number  of  cases  produced  by  infection  with  dysentery  bacilh, 
the  nature  of  which  can  only  be  determined  by  laboratory  in- 
vestigation in  each  particular  case. 


A  CASE  OF   MYXEDEMA. 

Dr.  George  N.  Acker  showed  the  patient,  who  was  presented 
to  the  Society  in  ]Slay,  1903,  when  three  years  old.  The  case  was 
pubHshed  in  the  Transactions  for  that  year.  She  was  then  in 
an  advanced  state  of  myxedema.  At  present  the  child  is  seven 
and  one-half  years  old,  weighs  51  pounds  and  is  forty-one  inches 
in  height.  She  now  appears  to  be  in  a  normal  state  of  health,  and 
is  very  cheerful  and  good-natured.  She  attends  school,  and  is 
considered  a  good  scholar.  The  teeth  are  good,  bowels  regular, 
and  appetite  fine.    The  glandular  system  is  good. 

Since  1903  she  has  been  under  the  thyroid  treatment,  and  at 
present  takes  about  5  grains  a  week. 


THE  REST  TREATMENT  IN   CHOREA. 

BY  JOHN  RUHRAH,  M.D., 
Baltimore. 

I  have  been  trying,  at  the  Garrett  Hospital,  to  find  out  the 
best  methods  of  treating  several  diseases  with  which  we  have 
almost  constantly  to  do,  and  especially  to  learn  what  is  essential 
and  what  non-essential  in  the  management  of  these  conditions. 
Chorea  is  one  of  the  diseases  in  which  I  have  been  interested,  and 
the  results  of  my  treatment  have  been  so  uniformly  satisfactory 
that  I  thought  it  might  be  interesting  to  make  a  note  of  the  method 
used. 

I  shall  not  attempt  to  review  the  various  medicaments  that 
have  been  used  in  the  treatment  of  chorea.  Barthez  and  Sanne, 
as  well  as  other  writers,  state  that  drugs  given  in  the  fifth  or 
sixth  week  of  the  disease  are  much  more  liable  to  be  effective 
than  those  given  earlier,  and  they  advance,  as  the  cause  of  this, 
the  fact  that  drugs  have  perhaps  but  little  influence  on  the  dis- 
ease. Those  given  late  will,  therefore,  coincide  more  nearly  with 
the  recovery  and  be  more  apt  to  be  regarded  as  efficacious. 
Very  few  of  the  text-books  of  today  lay  sufficient  stress  upon  the 
value  of  rest  and  what  may  be  called  the  rest  treatment  in  chorea. 
The  practitioner  is  led  to  try  drugs  first,  and  the  rest  treatment 
only  as  a  last  resort,  when  the  reverse  should  be  the  case. 

A  modified  Weir  Mitchell  rest  treatment  is,  in  my  opinion,  the 
best  means  we  have  at  our  command  today  for  the  treatment  of 
chorea.  This  is  not  a  new  idea,  but  one  which  needs  emphasiz- 
ing, as  this  method  gives  quicker,  better  and  more  lasting  results 
than  any  other  mode  of  treatment.  Recurrences  are,  if  I  am  not 
mistaken,  less  frequent  in  cases  which  have  been  treated  in  this 
way. 

Two  objects  should  be  aimed  at  in  the  treatment:  First,  rest 
for  both  mind  and  body ;  and,  secondly,  and  of  no  less  importance, 
the  increase  in  the  weight  of  the  child.  This  second  aim  has  not 
received  sufficient  attention,  and  there  have  been  recurrences  and 
relapses  in  proportion. 
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The  technique  of  the  chorea  cure,  as  I  have  used  it,  is  as  fol- 
lows: On  admission,  after  a  preliminary  cleansing  bath,  the 
child  is  put  to  bed,  no  matter  what  the  severity  of  the  disease,  and 
is  kept  in  bed  until  the  movements  have  ceased  entirely  and 
the  patient  has  gained  in  weight.  If  the  case  is  mild,  the  child  is 
moved  into  the  sun  room  during  the  day  or  part  of  it,  but  in  the 
more  severe  cases  more  or  less  complete  isolation  is  practiced. 
If  the  skin  is  rough  and  dry,  daily  warm  baths  are  used  until  the 
skin  has  become  normal.  Sometimes  the  child  is  tubbed  and 
sometimes  merely  sponged  in  the  bed.  Later  a  morning  sponge 
is  given.  In  exceptional  cases,  where  the  nutrition  remains  poor, 
massage  is  used  once  daily. 

The  diet  is  most  important,  and  at  first  the  child  is  put  on 
a  milk  diet,  from  3  to  8  ounces  every  two  or  three  hours.  This  is 
continued  for  several  days  usually,  until  the  child  asks  for  other 
food  or  until  the  digestive  organs  appear  to  be  in  good  condi- 
tion. Then  solid  food  is  added  and  the  amount  increased  until 
the  child  is  on  a  full  house  diet  with  as  much  milk  as  it  can  take 
in  addition. 

The  bowels  are  kept  open.  A  dose  of  castor  oil  is  given  at  the 
beginning  of  the  treatment,  and  later  either  enemata  or  drugs 
used,  as  occasion  requires.  As  a  rule,  the  bowels  soon  become 
regular  and  require  but  little  attention. 

Internal  medication  is  very  simple.  In  the  average  case  no 
medicine  is  required.  If  the  tongue  is  coated,  a  few  doses  of 
dilute  hydrochloric  acid  may  be  given  for  a  few  days.  Iron  in 
some  form  is  indicated  if  there  is  anemia,  and  I  have  used  Blaud's 
pills  if  the  child  was  able  to  swallow  a  pill,  and  the  solution  of 
iron  and  manganese  peptonate  if  it  was  not.  I  have  not  used 
arsenic  in  the  cases  under  my  care,  but  it  has  been  used  during 
the  summer  service.  Apart  from  its  action  in  anemic  cases  I 
have  never  seen  any  especial  effects  from  it,  and  my  little  patients 
seem  to  do  as  well  without  it  as  they  formerly  did  when  it  was 
used  as  a  matter  of  routine.  Salicyl  derivatives  have  been  used 
where  there  have  been  distinct  rheumatic  symptoms. 

The  eflFect  of  the  treatment  is  very  satisfactory.  All  the  pa- 
tients I  have  treated  in  this  manner  have  improved  rapidly  with 
one  or  two  exceptions.  In  the  mild  cases  the  movements  cease 
almost  entirely  after  two  or  three  days'  time,  but  may  be  elicited 
by  exciting  the  child  or  by  allowing  him  to  be  up  and  about.    In 
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average  cases  the  movements  stop  in  a  week  or  ten  days,  and  in 
the  severer  cases  in  from  two  to  three  weeks ;  but  sometimes  the 
movements  cease  almost  as  quickly  in  the  severe  cases  as  in  the 
milder  ones. 

The  patient  is  kept  in  bed  until  all  the  choreiform  movements 
have  disappeared,  and  the  usual  test  employed  is  to  have  the  child 
hold  out  its  arms  at  full  length  with  the  fingers  spread  as  widely 
apart  as  possible.  If  there  has  not  been  a  gain  in  weight  by  this 
time,  the  child  is  kept  in  bed  until  it  has  gained.  In  most  cases 
the  movements  cease  and  the  child  begins  to  gain  in  weight  about 
the  same  time.  After  the  child  has  been  quiet  and  gaining  for  a 
week  or  ten  days,  it  is  allowed  to  be  up  and  about  the  ward,  but 
the  period  of  time  out  of  bed  is  carefully  regulated,  the  time  be- 
ing gradually  increased.  If  the  child  becomes  nervous,  or  the 
movements  return,  it  is  put  back  to  bed  again.  The  gain  in 
weight  ranges  from  3  to  6  pounds,  and  we  usually  aim  to  put 
about  5  pounds  on  the  child  during  its  stay  in  the  hospital. 

In  the  last  40  cases  we  have  had  only  i  case  which  was  not 
cured,  and  that  was  a  resistant  case  of  hemichorea  which  was 
taken  out  against  advice.  One  case,  a  boy  of  seven  with  marked 
mental  deterioration,  required  ten  weeks,  but  eventually  made  a 
good  recovery.  The  shortest  stay  in  the  hospital  was  ten  days, 
and  the  longest  seventy-two  days.  The  average  was  about  thirty- 
five  days.  The  reason  for  keeping  them  this  long  has  been  to 
prevent  recurrences,  and  in  this  I  think  we  have  been  very  suc- 
cessful. Some  of  our  cases  have  returned  the  following  spring, 
but  if  a  child  went  out  fat  and  well,  a  recurrence  has  been 
exceptional. 
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